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REVOLUTIONARY change in social custom 

concerning childbirth has occurred during the 
past decade. Local evidence of this change is 
afforded by the statistics from the Boston Lying-in 
Hospital. This hospital delivers about 20 per cent 
of the infants born in Boston each year. The total 
number of babies delivered in this institution in 
1935 and in 1945 was about the same: 4530 and 
4685, respectively. In 1935 there were 1015 home 
deliveries in the outpatient department — in 1945 
there were but forty-seven home deliveries, and in 
1946 there were none. 

The virtual disappearance of home births was not 
reflected in a corresponding increase in the deliveries 
on the wards of the hospital. In 1935 there were 
2762 ward births, and in 1945 there were 2236. 

What, then, happened to the missing 1500 pa- 
tients? The hospital statistics furnish the answer 
to this question; these patients demanded private 
physicians and private ward care, and they were de- 
livered on the private side of the hospital. Richard- 
son House, originally designed to accommodate 900 
patients, saw the birth of 753 infants in 1935 and 
2401 in 1945. 

There can be but one answer to this phenomenon: 
the public is convinced that the safest place for a 
mother to have her baby is a maternity hospital. 
So far as the mother is concerned statistics have 
proved the public to be right, for the maternal mor- 
tality is reaching an all-time low; it remains to be 
proved whether the hospital or the home is the 
safest place for a newborn infant. Evidence sub- 
mitted from New York City demonstrates that 
there is at present a persistently upward trend in 
the death rates from diarrheal disorders in the neo- 
natal group of infants.! This increase is due in great 
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measure to the prevalence of epidemic diarrhea of 
the newborn.! 


Causes oF Epipemic DIARRHEA OF THE NEWBORN 


It is significant that the literature on epidemic 
diarrhea of the newborn has appeared only during 
the past fifteen years. The appearance of this syn- 
drome as a public-health problem coincides with the 
shifting of the scene of childbirth from the home to 
the hospital. 

Countless factors have contributed to making the 
newborn infant in a lying-in institution extremely 
vulnerable to all types of infection. The combina- 
tion of an increased birth rate and increased hospital 
births has led to the mass overcrowding of babies 
in nurseries. Shortage of personnel in the face of in- 
creased demands has resulted in a breakdown in 
nursery and formula-room technics. 

Out of his long experience as a hospital consultant 
Pollock? observes the tendency of architects and 
consultants to fail to provide adequate space for 
nurseries. He found that “‘all too frequently nurs- 
eries are assigned to what might be designated as 
left-over space and their size is determined by the 
number of bassinettes that can be crowded in with- 
out any regard to spacing or the aisles between 
them.” 

A review of the literature clearly indicates that 
the syndrome described as epidemic diarrhea of the 
newborn is not a pathologic entity but a miscel- 
laneous group of cases of various etiologies, known 
and unknown, bound together by a common symp- 
tom — diarrhea. 

The reported epidemics can be divided into three 
groups. In the first, evidence of a bacterial origin is 
present, although the organisms discovered fre- 
quently belong to groups not ordinarily considered 
pathogenic; the infecting agent apparently enters 
the nursery via an adult carrier and reaches the in- 
fant by the fecal-oral route through a break in the 
nursery or formula-room technic. The second group 
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includes the epidemics in which a virus etiology has 
been proved or strongly suspected with the backing 
of certain presumptive evidence. The large and con- 
troversial third group comprises outbreaks in which 
etiologic studies on the stools have failed to demon- 
strate: an inciting agent. 


Epipemics oF BACTERIAL ORIGIN 


A significant investigation into the cause of recur- 
rent outbreaks of epidemic diarrhea of the newborn 
in a Kansas Hospital has been reported by Ensign 
and Hunter,? whose approach was based on a 
knowledge of the method of spread of the infection 
rather than on a bacteriologic search for specific 
organisms. From June to October, 1945, six out- 
breaks of diarrhea had occurred in the hospital 
nursery; during the same period more than 400 cases 
of diarrhea in adults had occurred in the community. 
Prior to each of five hospital outbreaks, one mother 
or nurse on the obstetric floor had developed the 
disease. In the sixth outbreak the mother had had 
the disease shortly before entering the hospital. 
In every case in which the mother had the disease 
her infant developed it. The nurseries were crowded 
and there was a shortage of personnel. The authors 
reasoned as follows: 


The outbreaks could be easily explained on the basis of 
secondary infection from infected mothers or nurses if we 
keep in mind a well-known fact in the epidemiology of 
gastrointestinal disease, namely, that apparently healthy 
persons who have ingested organisms are carriers of those 
organisms until they are eliminated from the alimentary 
canal. These organisms may be eliminated in one or two 
days. Nevertheless, until they are eliminated, persons 
harboring them are temporary carriers capable of passin 
the infection on to others. The only condition which coul 
result in a large group of temporary carriers is a recent in- 
gestion of contaminated food or water. 


Their investigations proved that the milk supply 
of the entire community was grossly contaminated 
with Bacillus pyocyaneus (Pseudomonas aeruginosa) 
at the dairy and that the milk was then not suffi- 
ciently pasteurized. Bacterial counts on the milk 
disclosed over 3,000,000 organisms per cubic centi- 
meter. Ps. aeruginosa was isolated from all infants’ 
stools cultured, from autopsy material, from nurses’ 
stools and from the milk supply. 

McClure‘ reports four different hospital epidemics 
of diarrhea of the newborn in the Province of On- 
tario. In Hospital ‘‘A” two outbreaks occurred. In 
the first of 62 infants, 26 became ill, and 3 died. 
Hemolytic Escherichia coli was found in the stool 
cultures of 14 of 16 infants and also in the nursery 
supervisor's stool culture. In the next outbreak, 
which involved 31 infants with 7 deaths, eight stool 


cultures were made, and seven showed hemolytic 


Esch. coli. Stool cultures of 16 normal infants were 
negative. Cultures in 4 of 17 nurses showed hemo- 
lytic Esch. colt. The milk formula showed a high 
bacterial count, with nonhemolytic Esch. coli. Cul- 
tures from the top of the common bathing table 
showed hemolytic Esch. coli. Six of the hemolytic 
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Esch. coli strains from the infants, bathing table and 
a night nurse were identical by sugar reactions. 
Another strain from an infant and one from a nurse 
were identical. 

In Hospital “‘B” the epidemic was dated from the 
time a mother and her infant developed diarrhea. 
Seven infants became ill, and 1 died. Subsequently, 
stool cultures on 12 healthy babies in the nursery 
revealed hemolytic Esch. colt in 7. In Hospital ‘*C” 
12 infants developed diarrhea, and an abundant 
growth of hemolytic Esch. coli was obtained from 
evaporated-milk formula and nipple jars. In Hos- 
pital “ID” a severe epidemic occurred; 18 infants 
had the disease, and 12 died. Hemolytic Esch. coli 
were obtained from the stools of 8 of 11 sick infants 
and from 2 of 18 healthy infants. In their investiga- 
tion the authors found the nursing technic in all 
these hospitals very faulty—the diapers were 
rinsed in the same nursery sink in which the formula 
bottles were subsequently warmed. Milk was stored 
on the wards in quart stock bottles from which the 
individual bottles were filled at feeding time. 

Baker® reported three epidemics of diarrhea of the 
newborn occurring between 1935 and 1938 in one 
New York Hospital. The first outbreak involved 59 
infants in the obstetric nurseries. Various organisms 
were grown on stool culture but not consistently 
enough to be thought significant. These organisms 
included Esch. coli mutabile, hemolytic Staphylo- 
coccus aureus, Staph. albus, Bacillus subtilis, Esch. 
coli, alpha-hemolytic streptococcus, gamma-hemo- 
lytic streptococcus and Aerobacter aerogenes. The 
second outbreak involved 13 premature infants. 
Cultures of the stools of 9 patients revealed Esch. 
coli mutabile or hemolytic Esch. colt organisms, 
which some workers have regarded as pathogenic. 
The author quotes Dulaney, who found Esch. colt 
mutabile in the stools of 67 per cent of patients in an 
epidemic of diarrhea of the newborn. In the third 
outbreak involving 13 infants, no suspicious stool 
organisms were isolated. 

McKinlay® described an epidemic involving 6 in- 
fants with 2 deaths apparently caused by an organ- 
ism of the Salmonella group. She found a nurse as 
the probable carrier of the infection. Bloxsom’ re- 
ported an epidemic of infectious enteritis in Hous- 
ton, Texas, with a mortality of 50 per cent. Stool 
cultures in 18 cases revealed organisms of the Sal- 
monella group in 5. Abramson et al.® discussed an 
epidemic of diarrhea in the newborn due to Sal- 
monella infection. Cummings® observed a nursery 
outbreak in Michigan caused by Salmonella Panama, 
with 12 deaths. Diarrhea had been rampant six 
months prior to the epidemic studied and had oc- 
curred sporadically in the interval. S. Panama was 
recovered from the stools of a graduate nurse, a 
nurse’s aide and a maid. 

Jampolis and his colleagues!® have reported an 
epidemic due to Klebsiella pneumoniae (Bacillus 
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mucosus capsulatus). This infection was traced to 
3 nursery maids. 

Schwentker™ described an epidemic of diarrhea 
from Baltimore in which there were 21 deaths. 
Bacillus dispar was recovered from the stools of 36 
infants. 

Wheeler and Foley” isolated Lancefield Group D 
streptococci in an outbreak in Boston, with epi- 
demiologic and clinical studies that suggested respi- 
ratory or air-borne transmission. The authors make 
the important observation that Group D strepto- 
cocci may be of pathogenic significance in infants. 
They point out that beta characteristics are not 
specific for this group of streptococci. Alpha, beta, 
and gamma strains were encountered in all serologic 
types of Group D organisms — “‘a fact which in- 
validates many earlier and more extensive attempts 

- to determine the incidence of the various serologic 
groups of streptococci in normal infants.” 

The preceding review of recorded outbreaks of 
epidemic diarrhea demonstrates several points: the 
epidemics may be caused by a diversity of organ- 
isms; the newborn infant appears to be very sus- 
ceptible to infection with organisms not ordinarily 
considered pathogenic; any infant fed milk or fluid 
from a bottle is peculiarly vulnerable to infection be- 
cause the same person who feeds him and handles 
the nipples also handles the diapers and the infant’s 
excreta, and it is well known that efficient scrubbing 
is required to free the hands and fingernails of bac- 
teria of fecal origin; and many of the epidemics can 
be traced to carriers in the nursery personnel, in- 
fection by this fecal-oral route constituting ample 
evidence of faulty nursing technic. 


EpipEmIcs OF VIRUS ETIOLOGY 


A virus etiology for certain outbreaks of diarrhea 
in the newborn has been suspected from the first. 
However, the evidence for a virus infection has been 
chiefly negative, many epidemics having received 
most careful epidemiologic and bacteriologic inves- 
tigations without the discovery of a specific etiologic 
organism. The infants in these outbreaks frequently 
exhibit a normal or lowered white-cell count and fail 
to respond to chemotherapy. 

Lyon and Folsom" described three epidemics in 
1926, 1934 and 1938 that suggest the virus of in- 
fluenza as a possible etiologic agent, since at the time 
of each epidemic clinical influenza infection was 
present in the community. 

In 1943 Campbell reported from Melbourne 
outbreaks occurring in three hospitals at the same 
time that epidemic cases of so-called “gastric flu” 
were common in the city. In 1944 a severe epidemic 
of diarrhea of unknown etiology in the newborn was 


observed in Philadelphia by High, Anderson and 


Nelson,!® occurring at the same time as an epidemic 
of diarrhea, nausea and vomiting of unknown cause 
in adults, 
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The first positive evidence that a filterable virus 
was a cause of certain epidemics of diarrhea of the 
newborn was submitted by Light and Hodes.!* 
Two epidemics were studied in 1941, and stool 
filtrates tested in a variety of small animals, with 
negative results. In 1942 two epidemics in Balti- 
more and two in Washington were studied. In each 
of the four epidemics pooled stools, Seitz-filtered in 
three and unfiltered in one, were given nasally to 
young calves. In two to five days all the animals de- 
veloped a bloody mucoid diarrhea that lasted an 
average of three weeks. Successive calf passages 
were easily made with each of the four strains. Cross- 
immunity studies indicated that the four strains 
represented a single agent. 

After recovery the calves had developed immunity 
and large doses of active material failed to cause 
disease. Serums obtained from 6 infants after con- 
valescence conferred complete or partial protection 
against the nasal injection of active material. The 
virus was not inactivated until the material had 
been boiled for ten minutes or exposed to a tem- 
perature of 80°C. (170°F.) for an hour. | 

Cummings® is convinced that he was able to re- 
cover, in an epidemic of diarrhea of the newborn, 
a filterable agent of the type described by Light and 
Hodes, although he was unable to maintain the po- 
tency of this agent beyond the fifth calf transfer. 
This epidemic involved 22 babies. Nose, throat and 
stool specimens were obtained free from bacterial 
pathogens. Pooled material was tested for viruses 
in mice, monkeys, guinea pigs, chicks, cotton rats, 
chick embryos, hamsters, newborn pigs and new- 
born calves. All the animals or mediums reacted 
negatively except the calves. 

In October 1943 Buddingh and Dodd!’ observed 
one of a pair of twins to have stomatitis and diarrhea. 
Within the next two weeks and in spite of strict 
isolation precautions 16 of 30 infants in the nursery 
developed diarrhea, with a mild stomatitis in 10. In 
contrast with other epidemics of diarrhea of the new- 
born this outbreak was relatively mild, with no fatal 
cases. With an inoculum of stools obtained in this 
epidemic the authors were able to produce lesions on 
the scarified cornea of rabbits. The agent was readily 
filterable through Berkefeld V. candles. Strains of the 
agent were maintained for as many as forty-five serial 
passages. Immunity developed in the rabbit eye in a 
period of three weeks. Serum obtained from 12 pa- 
tients during the acute disease produced positive 
results when mixed with the virus; similar mixtures 
using serum obtained during convalescence caused 
no lesions. Attempts to propagate the virus in other 
animals or in the developing chick embryo were un- 
successful. The filterable agent has been isolated 
by Buddingh!* from stools obtained in epidemics in 
Nashville, Memphis, Cincinnati and Boston. Cross- 
immunity has been demonstrated between all strains 
regardless of whether the death rate in an epidemic 
was 0 or over 50 per cent. It has not been possible 
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to determine whether the viruses isolated by Light 
and Buddingh are the same. It seems probable that 
a virus is the usual etiologic agent in epidemic diar- 
rhea of the newborn, but, as in encephalitis, different 
viruses may be concerned in different epidemics." 

Cummings? and the group studying diarrhea and 
enteritis in Michigan encountered an epidemic or 
diarrhea in the premature section of a children’s 
hospital. Because newborn calves were not avail- 
able at the time, the material obtained was tested on 
smaller animals with negative results and on the 
rabbit’s cornea after the method of Buddingh and 
Dodd. The Seitz filtrates of pools of infants’ stools 
gave positive eye reactions. However, subsequent 
experience with serial passages of corneal material 
led the group to conclude that the reaction was 
erratic if not nonspecific. They tested a large num- 
ber of rabbit corneas with trauma, trauma and alun- 
dum, stools and mouth washings from normal in- 
fants and various bacteria and found it possible with 
all these specimens or technics to produce what they 
considered to be typical positive eye reactions as 
described by Buddingh and Dodd. 

Cummings’s conclusion that Buddingh’s rabbit- 
eye scarification test is not specific for the virus of 
epidemic diarrhea is a great disappointment to all 
workers in the field. This simple method of proving 
a virus etiology in an epidemic under investigation 
had been expected to clarify much of the present 
confusion surrounding this syndrome. At present 
the test must be shelved until other investigators 
prove its exact status. 

The lack of a relatively simple technic to identify 
the virus of this disease is the greatest handicap to 
further progress. Both Light and Hodes and Cum- 
mings agree that the virus can be grown and studied 
in newborn calves. This method is of limited useful- 
ness in actual practice. Light and Hodes have re- 
ported but one experiment based on four outbreaks, 
whereas Cummings, with his elaborate study group 
financed jointly by the Kellogg Foundation and the 
Michigan Department of Health Laboratory in a 
four-year study of many epidemics of diarrhea, has 
only reported the use of calves in testing the material 
from one epidemic. 

Since we cannot at the moment accept the epi- 
demics reported by Buddingh and Dodd as having a 
proved virus etiology, the only positive evidence is 
found in the four epidemics reported by Light and 
Hodes and the one reported by Cummings. 


Epipemics Not AssocIATED WITH THE USUAL 
BacTERIAL PATHOGENS 


The epidemics of diarrhea in the newborn in 
which no virus etiology has been demonstrated and 
in which none of the usual bacterial pathogens have 
been found constitute by far the largest group re- 
ported in the public press and in the medical litera- 
ture and by public-health officials studying the 
problem. 
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An epidemic involving 32 infants with a high 
mortality was described in 1936 by Barenberg, Levy 
and Grand!® in which no specific etiology could be 
found but in which the authors suspected that either 
a virus or certain toxins of the colon bacillus were re- 
sponsible. Rice et al.2° analyzed eleven outbreaks 
of highly fatal diarrhea in New York City between 
1934 and 1936 in which no inciting agent could be 
discovered. In a subsequent paper in 1939 Frant 
and Abramson” confirm the negative pathological 
and bacteriologic findings and point out that diar- 
rhea of the newborn epidemiologically exhibits the 
characteristics of a highly virulent communicable 
disease. They suggest that these infections were not 
reduced because of certain inherent deficiencies in 
present methods of obstetric, pediatric and nursing 
care of the newborn — the modern mass care of new- 
born babies in open nurseries may even promote the 
rapid spread of infection. 

Outbreaks occurred in 1940 in three widely 
separated English cities with a case mortality of 29 
per cent. No specific etiology could be discovered, 
but Ormiston” believed that the cause might be a 
virus or systemic infection or a general metabolic 
disturbance leading to the proliferation of any 
pathogenic or potentially pathogenic organism that 
happens to be present in the bowel. 

Epidemic diarrhea occurred in San Francisco in 
1942 and 1943, and Geiger and Sappington” re- 
ported 324 cases with 45 deaths. Although no 
specific etiology was found there was marked over- 
crowding in almost every nursery, as well as lowered 
standards of nursing care. 

Weymuller, Beck and Ittner*4 describe an out- 
break of epidemic diarrhea involving 19 infants with 
no deaths. A very carefully thought out prophy- 
lactic technic had been in successful operation from 
1937 to 1945, when, because of a shortage of nurses, 
the technic was necessarily violated, and the authors 
believe that the epidemic was the result. 

Rubenstein and Foley”® reviewed nineteen out- 
breaks of epidemic diarrhea of the newborn of un- 
known etiology reported to the Massachusetts De- 
partment of Public Health from 1935 to 1945. In all, 
258 cases were reported, and 85 patients died. Their 
investigations revealed almost unbelievable breaks 
in nursing and formula-making technic. Although 
the practice was in direct violation of existing regu- 
lations, 7 nurseries used a common rectal ther- 
mometer. The thermometers were supposedly 
sterilized by soaking in a bichloride or alcohol solu- 
tion. Bacterial counts on samples of one of these 
thermometer dips revealed 7,000,000 viable micro- 
organisms per cubic centimeter, mostly Esch. colt. 
A sample of dip from another nursery revealed 44,000 
organisms, the majority being Esch. coli, Proteus 


oulgaris and Staph. albus. Several nurseries used 


common oil bottles instead of the recommended in- 
dividual cups. In many nurseries nurses dip their 
hands in so-called “sterilizing” solutions. Bacterial 
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counts on two of these dips, one bichloride and one 
alcohol, revealed 75,000 and 150,000 organisms per 
cubic centimeter, including Staph. aureus, Esch. 
coli, alpha streptococcus, Lancefield Group D 
streptococcus and B. subtilis. 

Adequate space was available in only 3 nurseries, 
and the nursery staffs were considered adequate in 
only 3. In 6 of the 10 hospitals formula preparation 
was not adequately supervised. Samples of formulas 
from several nurseries gave bacterial counts of 
9500, 32,000 and 396,000 per cubic centimeter, the 
identified organisms being alpha _ streptococcus, 
Lancefield Group D streptococcus, Esch. coli, Staph. 
albus, Pr. vulgaris and B. subtilis. Examinations of 
nipples revealed the presence of large numbers of 
organisms. One supposedly sterile nipple and one 
funnel produced a pure culture of Staph. aureus. 

Cummings® and his study group made similar dis- 
mal discoveries regarding nursery practice in Michi- 
gan. In investigating a number of outbreaks of 
neonatal diarrhea with stool cultures that were nega- 
tive for the usual pathogenic organisms, Cummings 
became interested in the variety of organisms that 
were identified and he began to speculate on their 
etiologic significance. The bacteria isolated included 
coagulase-positive staphylococci, hemolytic strepto- 
cocci, various strains of Proteus, Shigella alkalescens, 
Bacterium alcaligenes (Alkaligenes faecalis) and vari- 
ous coliform organisms. These organisms were also 
routinely recovered from the various supplies, equip- 
ment and solutions of the nurseries. In one nurs- 
ery Bact. alcaligenes was isolated from twenty- 
four stool specimens, fifteen meconium specimens, 
one infant nose speculum, three nurse stool speci- 
mens and three nurse’s-aide stool specimens. It 
_ was also isolated from nursery basins, enema solu- 
tions, subcutaneous saline solutions, soap solutions, 
table-tops and handbrushes. The conclusion was 
as follows: 


It has gradually become the opinion of the study group 
that this type of outbreak is due to massive bacterial con- 
tamination with organisms usually considered to be of low 
or absent pathogenicity together with a complete absence 
of the usual nursery techniques. Jt is felt that filth in the 
nursery is the principal contributing factor. 


From Rochester, New York, comes a report by 
Lembcke, Quinlivan and Orchard*® of two outbreaks 
of epidemic diarrhea of the newborn that occurred 
within a four-month period of 1942. The epidemics 
were controlled by studies on the mode of transmis- 
sion. The first outbreak affected 28 of the total of 
50 infants, with 3 deaths, and was believed to have 
been transmitted by contaminated rubber nipples 
and formulas and to a lesser extent by indirect con- 
tact. The nurseries were understaffed, babies were 
diapered before being fed, the hand washing was 
very perfunctory in cold or tepid water, with very 
little soap. The rubber nipples were boiled for less 
than twenty minutes, with some of the nipples float- 
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ing on the surface, and formulas were inadequately 
sterilized. Four formula cultures and twelve nipple 
cultures revealed organisms of the colon bacillus 
group, presumably of fecal origin. In the second 
epidemic breast-fed infants were chiefly attacked. 
Again, infants were diapered prior to feeding, and 
there was faulty technic in both hand and breast 
washing. 

It is thus readily seen that the reported out- 
breaks of epidemic diarrhea of the newborn in which 
no etiology could be established can also be sub- 
divided into two groups. The first consists of out- 
breaks in nurseries with excellent technics where 
careful investigation of the affected patients and of 
their environment by both bacteriologic and epi- 
demiologic studies fail to reveal an etiologic agent; 
in these outbreaks the negative evidence suggests a 
virus etiology. In the second and by far the largest 
group, investigations by trained epidemiologists and 
bacteriologists failed to reveal a specific organism, 
but such atrocious nursery and for room 
technic was uncovered that infection with anything 
was possible. As suggested above the epidemic may 
even have resulted from massive bacterial con- 
tamination with organisms of low or absent patho- 
genicity. 


PREVENTION 


It is evident that diarrhea of the newborn can be 
caused by a variety of infections. When the services 
of trained epidemiologists and bacteriologists with 
adequate laboratory facilities are available, inves- 
tigation of an epidemic may quickly reveal a specific 
etiologic agent. When these facilities are not avail- 
able or if available are not called on, an epidemic 
may well pass without etiologic diagnosis. Recorded 
experiences have reported Pseudomonas aeruginosa, 
Esch. colt mutabile, hemolytic Esch. coli, organisms 
of the Salmonella group, K. pneumoniae, S. dysen- 
teriae (Sonne) and Lancefield Group D streptococcus 
as having been the probable cause of certain epi- 
demics of newborn diarrhea. From the point of 
view of prevention the presence of these organisms 
indicates a breakdown in nursery technic that per- 
mits carrier-fecal-oral infection of the newborn. 

_ There can be little doubt that virus infection can 
produce epidemic diarrhea in the newborn. There is 
suggestive evidence that certain viruses, presumed 
to be the agent of widespread disease in the com- 
munity, may also be the cause of coexisting epidemic 
diarrhea in the local nurseries. There is positive 
evidence that five epidemics have been caused by 
a specific virus. In other epidemics there is sugges- 


‘tive evidence for a specific virus etiology in the 


tendency of diarrhea to spread in the pediatric wards 
after the baby from a nursery epidemic is admitted 
for treatment, in contrast to the lack of spread when 
the infant’s infecting organism belongs to the Sal- 
monella or dysentery group. In the absence of a 
practical method of demonstrating the presence of 
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a virus in a given epidemic it is impossible to know 
how many or how few epidemics now classed as of 
unknown etiology are of specific virus etiology. 

The discovery of a practical method to identify 
and study the specific virus of epidemic diarrhea 
would be one of the greatest advances in modern 
pediatrics. It is quite apparent that such a dis- 
covery would be of inestimable value in controlling 
the occasional outbreak of this disease in the ob- 
stetric nursery of healthy infants. What is not so 
generally appreciated is that this disease is not con- 
fined to newborn nurseries and that it is endemic in 
infants’ hospitals, where it constitutes a great and 
perennial problem, the solution of which may well 
hinge on the discovery of such a method of study. 

The etiologic importance of a specific virus in cer- 
tain outbreaks cannot be overemphasized but at 
the same time it is well to point out that before nega- 
tive evidence of a virus etiology can be considered, 
the epidemiologic and bacteriologic investigations 
must satisfy the highest standards. Whenever 
trained public-health officials have investigated 
numerous epidemics of supposedly unknown eti- 
ology, whether the investigations took place in 
Massachusetts, Michigan or New York, the inves- 
tigators have uncovered such unbelievably poor 
nursery and formula-making technic that it has been 
unnecessary to fall back on an unknown virus to ex- 
plain the epidemic. 

Physicians who have the responsibility of caring 
for newborn infants in the large and small hospitals 
throughout the land must set about preventing 
epidemics of diarrhea whose causes are known. Care 
of the newborn must be altered so that a baby is 
not fed a formula containing 396,000 bacteria per 
cubic centimeter from a nipple covered with a pure 
culture of staphylococci with hands bearing Sal- 
monella. The nursery staff must be as alert to the 
dangers of diarrhea in the newborn as the obstetric 
staff is to the dangers of the hemolytic streptococcus 
infection in the mother. No nurse with scarlet fever 
would think of going into the delivery room, and 
yet a colleague investigating an outbreak of diarrhea 
in a distant city found a nurse who stated that just 
prior to the outbreak she had had such a severe 
diarrhea that she had been forced to spend more 
time out of the nursery than in it. Perhaps, when 
these glaring breaks in technic have been controlled, 
the protection thus afforded may well block the 
spread of virus infection as well. 

The long-term protection of mothers and newborn 
infants in lying-in institutions demands an exten- 
sive national program of new hospital construction. 
In some hospitals in this country mothers are placed 
on cots in corridors, and the average stay in these 
hospitals for mother and child is forty-eight hours. 
In either new construction or the remodeling of old 
hospitals primary attention must be given to the 
needs of the newborn infant. Ideally, each infant 
should have a private room, or a mother and her 
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infant should share the same room. Certainly, the 
massing of infants in one nursery should be avoided. 
The present compromise suggested is that the maxi- 
mum number of babies assigned to one nursery unit 
should be the number from six to twelve that can 
be attended by one nurse. 

The following basic principles underlying the con- 
trol of infection in newborn nurseries that must be 
satisfied by a successful nursery technic are rela- 
tively simple: 


Block air-borne infection, both that acquired at 
short range by droplet transmission and that ac- 
quired from pathogenic organisms diffusely dts- 
tributed throughout the air. 

The requirement that each infant in the nur- 
sery be provided with 300 cubic feet of air space, 
or 30 square feet of floor space,” is an attempt 
to protect the infant from air-borne infection by 
the dilution factor. Many existing hospitals would 
find it a physical impossibility to satisfy this re- 
quirement. The same dilution factor could be 
provided an infant in half the floor space if the 
air-circulation rate were doubled. Chapple*® has 
reported that recent experience has demonstrated 
that the air in the nurseries can be sterilized by 
ultraviolet radiation and by the evaporation of 
propylene glycol to a strength of 1:5,000,000 in 
the air (a continuous evaporation of approxi- 
mately 0.01 cc. of prophylene glycol per cubic 
foot in a still nursery). The bacterial count in 
the air can be reduced by the use of an oil film 
on the floor and by oil-impregnated blankets and 
linen. It should be apparent that 30 square feet 
per infant should not be accepted as a fixed re- 
quirement when other solutions may be even 
more efficient. 

The control of droplet infection is a more diffi- 
cult matter; many believe that the ordinary mask 
is most inefficient. If masks are to be relied on 
they should be of the deflection type or made of 
thick layers of nonabsorbent cotton; 

For nurseries with limited available space, for 
isolation nurseries and for premature-infant nurs- 
eries an incubator of the Chapple type may be 
the solution. In this incubator the infant is sur- 
rounded by conditioned fresh air drawn directly 
from outdoors and is further protected from all 
droplet infection through being completely in- 
closed in the incubator. 


Block infection acquired from the ingestion of 
pathogenic organisms contained in food or fluid. 

This problem is the easiest of all to solve through 
the terminal unit sterilization of the formula or 
fluid in the bottle, with the nipple attached and 
covered. 


Block infections acquired from physical contact 
between the infant and infected personnel or ma- 
terial. 
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Cummings? and his group were able to prevent 
this type of infection through expert nursing 
supervision, adequate nursing personnel, infection 
control among nursery personnel and mothers, 
carrier control among nurses and mothers, isola- 
tion of infected infants, hand technic, sterile sup- 
plies and visitor control. 

One physician should be appointed as chief of 
the nursery service with the responsibility and au- 
thority for maintaining the standards for the care 
of all newborn infants, public and private. 


It is fortunate that each hospital is not forced to 
work out for itself the details of standards and 
recommendations for the nursery care of their full- 
term and premature infants. The Children’s Bureau, 
in co-operation with an advisory committee of ob- 
stetricians and pediatricians and with the help of 
the Committee on the Fetus and Newborn Infant 
of the American Academy of Pediatrics, have pre- 
pared and published standards and recommenda- 
tions?’ that, if adopted so far as possible by every 
hospital attempting infant care, would satisfy the 
basic principles mentioned and go a long way 
toward removing the hazard of epidemic diarrhea 
in the newborn. 

All who have been given the grave responsibility 
of the newborn nurseries in lying-in institutions 
know that sooner or later, for one reason or another, 
one or more of their infants may develop diarrhea. 
The entire literature is in agreement regarding how 
this situation should be handled.* 15 21» 22» 24,29 Jf ] 
infant develops diarrhea he should be instantly 
isolated in an isolation nursery until the significance 
of the situation can be judged. Should 2 infants 
from the same nursery develop diarrhea, both 
babies must be isolated and the nursery quaran- 
tined until all contacts have been discharged and 
the nursery cleaned and made ready for new admis- 
sions. With the declaration of the quarantine a 
mobile nursery should be set up in an available room 
into which all freshly delivered patients shall be 
admitted. If 3 infants from the same nursery de- 
velop diarrhea the syndrome of epidemic diarrhea 
of the newborn is assumed to be present, and the 
situation instantly reported to the board of health. 

Strict adherence to this program may well limit a 
potential epidemic to 1 or 2 cases. The literature 
stresses the fact that it is disastrous to temporize 
with this situation. 

Should a real outbreak of epidemic diarrhea occur, 
reported experience insists that the only way to stop 
the outbreak is to shut down the entire obstetric 
unit to all admissions until all patients are dis- 
charged. 


SUMMARY 


The emergence of epidemic diarrhea in the new- 
born as a public-health problem coincides with the 
transfer of the scene of childbirth from the home to 
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the hospital. Hospitals have been unprepared for 
this migration, and the mass crowding of infants in 
nurseries, in addition to the shortage of personnel, 
has produced conditions favorable for the spread of 
infection. There is a national need for more obstetric 
beds and for more nurseries, each to be limited to 
8 to 12 newborn infants. 

A specific virus etiology for five epidemics has been 
proved. This virus is probably the cause of many 
other outbreaks. There is great need for a practical 
method of demonstrating a possible virus etiology 
during the progress of an epidemic of diarrhea. It is 
dangerous to assume a virus etiology for an epidemic 
on the basis of negative evidence unless the epi- 
demiologic and bacteriologic investigation has been 
conducted by experts. Specific measures to control 
or prevent virus diarrhea can be expected to follow 
the discovery of practical methods to identify and 
study the virus. 

Many epidemics of diarrhea in the newborn have 
been traced to a variety of pathogenic organisms 
that could only reach the infant by the fecal-oral 
route. In the greatest number of epidemics the pa- 
tients have had none of the usual bacterial organ- 
isms in the stools, and yet in a large percentage of 
these outbreaks trained investigators have found 
evidence of gross breaks in nursery technic. 

Without waiting for the results on future virus 
research the first obligation is to block all routes by 
which the infant can acquire bacterial infection in 
the nursery through a strict application of known 
nursery and formula-room technics. It is even con- 
ceivable that strict technic may block the spread of 
virus as well as bacterial organisms. 

Many large hospitals caring for thousands of 
babies each year have demonstrated that a strict 
nursery and formula-room technic can, in spite of 
personnel shortages and crowding, protect the new- 
born population from outbreaks of epidemic 
diarrhea. 
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AN UNUSUAL CASE OF ACUTE INFECTIVE POLYNEURITIS WITH VISCERAL LESIONS* 
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HE terms “acute febrile polyneuritis,” “acute 
infectious polyneuritis,” “infectious neuroni- 
tis” and “Guillain-Barré syndrome” are commonly 
used to designate a class of diseases that are char- 
acterized by the acute onset of an ascending flaccid 
motor paralysis, with loss of tendon reflexes and 
sensory changes in the extremities, and by eleva- 
tion of the spinal-fluid protein without pleocytosis. 
Facial diplegia occurs in some cases and, less often, 
bulbar paralysis. Paralysis of respiratory muscles 
results in death in 10 to 40 per cent of cases, and 
recovery is usually complete in the survivors. The 
cause of the disease is unknown. Although attempts 
to isolate a filterable virus or a bacterial neuro- 
toxin have been unsuccessful, an infectious etiology 
has been predicated because of the usual antecedent 
respiratory or gastrointestinal infection, the acute 
febrile course and the nature of the pathological 
changes. 

At the Boston City Hospital we have encoun- 
tered 3 or 4 cases of acute infective polyneuritis 
each year. The clinical features of 26 of these 
cases was the subject of a recent review by Forster, 
Brown and Merritt.! Owing to the high mortality 
(42 per cent) an opportunity has been afforded to 
conduct post-mortem examinations in several of 
them. One in particular excited our interest because 
of the association of polyneuritis and jaundice. 

*From the Mallory Institute of Pathology and the Neurological Unit, 


Boston City Hospital, and the Department of Neurology, Harvard Med- 
ical School 
tAssociate professor of pathology, Harvard Medical School; pathologist- 
al. 


in-chief, Mallory Institute of Pathology, Boston City Hospital 


tAssistant professor of seerelogy Harvard Medical School; lecturer in 
neurology, Tufts College Medica School; visiting neurologist and neuro- 


athologist, Boston City Hospital; neurologist, Joseph H. Pratt Diagnostic 
ospital, 


It is reported in detail because of the rarity of 
such cases in the medical literature. 


Case Reports 


Case 1. The patient (B.C.H. A44-164), a 28-year-old 
man, entered the hospital on February 2, 1944, because of 
dyspnea, orthopnea, cough and ankle edema. These symp- 
toms had developed gradually for the previous several years 
and progressed in the preceding few weeks to the point where 


he was incapacitated for work. 


At the age of 12 years, the patient had had arthritis in- 
volving both ankles and causing a deformity of the feet. 
In 1936, when he was 20 years of age, the deformity had been 
corrected by a transplantation of the extensor tendons. At 
that time a cardiac murmur was discovered, and for the 
next year he was treated by continuous bed rest for suspected 
rheumatic fever. 

Physical examination revealed the patient to be somewhat 
distressed by flatulence, which was only partially relieved 
by frequent eructations of gas. He was orthopneic. The 
heart was moderately enlarged, and there was a systolic 
thrill over the apex. Diastolic and systolic murmurs were 
heard at both the base and the apex of the heart. The apical 
systolic murmur was harsh and blowing, and the diastolic 
murmur was low, rumbling and presystolic in time. The 
liver and spleen were not alpable. 

The temperature was 98.6 ., the pulse 88, and the respi- 
rations 30. The blood pressure was 148/50. 

Examination of the blood disclosed a hemoglobin of 86 
per cent and a white-cell count of 16,800 that fell to normal 
thereafter. The differential count was within normal limits. 

he corrected sedimentation rate was 0.45 mm. per minute. 
The blood nonprotein nitrogen was 65 mg. per 100 cc. on 
admission and later 36 and 31 mg. The urine had a specific 
se of 1.032; the first three specimens gave a +++ test 

or albumin and the sediment contained a few red and 
white cells, but later specimens were normal. The vital 
capacity was 1.9 liters. Four electrocardiograms revealed 
lengthened PR interval of 0.30 to 0.38; the T waves were 
low, with a slightly high origin, in Lead 1 and diphasic in 
Leads 2, 3 and 4. These records were interpreted as “‘con- 
sistent with active myocardial involvement.” ‘ 

The patient was digitalized, and all the symptoms dis- 
appeared. He was discharged on February 25, with instruc- 
tions to continue taking digitalis. 


— 
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On the 2nd day after discharge, he developed a mild dis- 
comfort in the epigastrium that rapidly increased in severity, 
radiating to both sides of the chest anteriorly. The pain 
was not affected by breathing, by food, or by belladonna. 
Repeated gaseous eructations afforded some relief. The 
patient was readmitted on February 28. 

hysical examination showed that the patient was con- 
siderably distressed by the abdominal pain. He was oriented 
and rational. There were numerous small, nontender axillary 
and inguinal lymph nodes. The heart was moderately en- 
larged, and the murmurs were unchanged. No signs of cardiac 
decompensation were present. The liver and spleen were 


~ 


® 


INFECTIVE POLYNEURITIS — PARKER AND ADAMS 977 


During the first 5 days in the hospital, the abdominal pain 
became much less severe. The surgical consultant was of the 
opinion that there were no signs of peritoneal irritation or 
intestinal obstruction. On the 6th hospital day, the patient 
had a “sore throat,” but the temperature was canal The 
white-cell count at that time was 30,200, with 60.5 per cent 
neutrophils (52.5 per cent adult and 8 per cent band forms), 

per cent eosinophils, 16 per cent small lymphocytes, 
9 per cent atypical lymphocytes, 1 per cent large lymphocytes, 
9 per cent young lymphocytes and 4 per cent monocytes. 
The blood smear was thought to be consistent with a diag- 
nosis of infectious mononucleosis. The corrected sedimenta- 


Ficure 1. A Shows a Phloxine-Methylene Blue Stain 2, 
Infiltration of Lymphocytes, Plasma Cells and Unidenti 
Ps ang. Blue Stain of the Kidney Showing Interstitial Infiltration of Lymphocytes, 


Phloxine-Met 


of Portal Area of Liver to Demonstrate 
ed Mononuclear Cells. B Illustrates a 


Plasma Cells and Rare Eosinophils. 


not palpable. Neurologic examination revealed no abnormal 
findings. 

The temperature was 98°F., the pulse 100, and the blood 
pressure 135/40. 

Examination of the blood revealed a hemoglobin of 88 
per cent and a white-cell count of 6450, with 82 per cent 
neutrophils, 9 per cent lymphocytes and 10 per cent mono- 
cytes. The blood Hinton reaction was negative. The blood 
nonprotein nitrogen was 50 mg. per 100 cc. on entry and later 
normal. Examination of the urine was negative. An electro- 
cardiogram showed sinoauricular tachycardia, incomplete 
auriculoventricular block and a further alteration of T waves 
— all consistent with a diagnosis of active myocardial involve- 
ment. Blood cultures were sterile. 


tion rate was 0.8 mm. per minute. ‘Tests for heterophil 
antibodies were negative at that time and on two subsequent 
occasions. 

On the 12th hospital day the patient began to have a 
sensation of tingling like “‘pins wee needles” in the feet and 
hands and a numbness of the trunk. When the toes touched 
the foot of the bed, they felt “‘as if charged with electricity.” 
On the 14th hospital day, he became slightly jaundiced. At 
that time, the icteric index was 25, the cephalio-Acecaiation 
test ++++, and the prothrombin time 60 per cent. In 
succeeding days, the paresthesias continued, and profound 
muscle weakness appeared. The neurologic consultant noted 
mental confusion, a peripheral type of facial weakness on the 
right side, a flaccid weakness of all four extremities, with the 
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legs affected more than the arms, loss of tendon reflexes, 
but active abdominal and flexor plantar reflexes, exquisite 
muscle tenderness and impairment of all forms of sensation 
in the distal parts of the lower extremities. On the night of 
the 16th hospital day, the patient had a “nightmare” and 
was incontinent of urine. The icteric index was 10; the carbon 
dioxide combining power was 39 milliequiv. per liter, and the 
blood sugar 123 and the blood nonprotein nitrogen 63 mg. 
per 100 cc. The white-cell count was 35,100, with 59 per 
cent adult neutrophils and 16.5 per cent band forms, 0.5 
per cent basophils, 7.5 per cent small lymphocytes, 2.5 per 
cent atypical Tanaety ass, 1.5 per cent large lymphocytes, 
4.5 per cent young lymphocytes, 4.0 per cent monocytes, 
1.5 per cent young monocytes, 2.0 per cent young plasma 
cells and 0.5 per cent metamyelocytes. The cerebrospinal- 


Cells. C Shows a Sudan II 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Dec. 25, 1947 


the anterior one was calcified. The chordae tendineae were 
shortened and thickened, as were the papillary muscles. The 
capacity of the left ventricle was twice normal, and the left 
ventricular wall was symmetrically hypertrophied. The 
endocardium was smooth except for an area of roughening 
and calcification, 2.5 cm. in diameter, beneath the aortic 
valve. The cusps of the aortic valve were thickened and 
partially calcified, and their free edges were rolled and short- 
ened. There was slight widening of the commissures between 
the right and left posterior cusps. The coronary ostia and 
arteries were patent. In the first portion of the aorta, for a 
distance of about 3.5 cm., the intima was uneven and discol- 
ored. Elsewhere in the aorta subintimal streaks of atheroma 
were visible. The tricuspid valve measured 11.5 cm., the 
pulmonary valve 7.7 cm., the mitral valve 10.2 cm. and the 
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Ficure 2. A Shows a Phloxine-Methylene Blue Stain of Peroneal Nerve, with Cellular Infil- 
tration, and B a Higher marae of the Same Lesion to Demonstrate the Type of Infiltrating 


Stain of the Same Nerve. (Note the Swollen, Vacuolated and 


Fragmented Medullated Nerve Fibers.) 


fluid pressure was normal; the fluid was slightly yellow; it 
contained 20 mononuclear cells per cubic millimeter; the 
sugar was 54 mg., and the protein 112 mg. per 100 cc.; the 
Wassermann test was negative. Several brief, generalized 
convulsions occurred on the 17th hospital day, and during 
some of these the radial pulse a gga few minutes 
after a convulsion respirations suddenly ceased at a time 
when the pulse was quite strong. Death occurred on the 
17th day in the hospital. 


Autopsy. External examination of the body revealed noth- 
ing of note except for slight jaundice of the scleras and skin. 
he heart weighed 640 gm. The left auricle was dilated 

to about twice its normal capacity; the endocardium varied 
from pale to yellowish white and was calcified in two places. 
Both leaflets of the mitral valve were greatly thickened, and 


aortic valve 7.7 cm. in circumference; the right ventricle was 
.6 cm., and the left 1.7 cm. in thickness. 

The spleen weighed 580 gm. The surface was smooth and 
purplish gray. The cut surface was firm and purplish-red, 
and the malpighian corpuscles were well demarcated. The 
pulp was firm, and very little could be removed by scraping. 

he liver weighed 1680 gm. The surface was smooth and 
reddish brown. The cut surface was firm, and the lobules 
were well demarcated by pink periportal tissue. The central 
veins could not be seen. The gall bladder and bile ducts 
were normal. 

There was a generalized lymph-node enlargement. The 
nodes in the mesentery averaged about 2.0 cm. in diameter. 
The largest mediastinal lymph node measured 2.5 by 2 by 
1 cm., and the periaortic nodes were 4 by 4 by 1 cm. One 
lymph node adjacent to the common bile duct measured 
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4 by 2 by 1 cm. but did not obstruct the flow of bile. There 
were five discrete lymph nodes along the hepatic duct. The 
axillary and inguinal nodes averaged 1.0 by 0.4 by 0.4 cm. 
The cut surface of all these nodes was firm, homogeneous 
and pinkish white. 

The brain weighed 1380 gm. The leptomeninges of the 
brain and spinal cord were thin and transparent. There 
were no gross abnormalities of the brain, spinal cord or 
nerves. 

icroscopical examination disclosed that there was an 
infiltration of plasma cells, lymphocytes, a few polymorpho- 
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The upper and lower lobes of the right lung and the upper 
lobe of the left lung revealed an interstitial infiltration of a 
moderate number of plasma cells, some lymphocytes and 
immature mononuclear cells of an undetermined type. The 
alveoli of these lobes were free from exudate except for the 
presence of a few “‘heart-failure” cells in some alveoli. The 
alveoli of the left lower lobe contained numerous poly- 
morphonuclear leukocytes, some large mononuclear cells, 
many of which contained phagocyted cells, and occasional 
immature mononuclear cells with a basophilic cytoplasm, 
type of cell undetermined. The alveolar capillaries contained 


Ficure 3. A Illustrates a Phloxine-Methylene Blue Stain of the Spinal Leptomeninges, Showing 


Cellular Infiltration, B a Cajal Silver Stain of a Spinal Ganglion (One 


erve Cell is Shrunken 


and Pyknotic, and the Other Two are Disintegrated), and C a Sudan II Stain of a Spinal Ganglion 
to Show Cellular Infiltration and Nerve-Cell Degeneration. 


_nuclear leukocytes and some large mononuclear cells both 
around and within the nerves of the epicardium. A few 
cells of the same types were scattered through the fat tissue. 
The myocardium showed a patchy interstitial infiltration of 
similar types of cells, with more polymorphonuclear leukocytes 
present than in the epicardium. In addition, there were 
occasional perivascular lesions consistent with Aschoff bodies. 
The endocardium contained a focal infiltration of cells of 
the same types seen in the myocardium and epicardium. 

Both the mitral and aortic valves froente 4 a marked in- 
crease in collagen and vascularization. 


polymorphonuclear leukocytes, some plasma cells, some im- 
mature mononuclears as described above and mast cells. 
The bronchioles contained an exudate similar to that in the 
alveoli. The alveolar walls were thickened and congested, 
and some showed swelling of the alveolar lining cells. The 
arterioles revealed hyperplastic changes, and an occasional 
one a necrotizing process. In a large artery there were sub- 
endothelial lipoid cells and an infiltration of plasma cells and 
immature mononuclear cells. Stains for bacteria showed 

ram-positive diplococci in the polymorphonuclear leukocytes 
in the alveolar and bronchiolar exudates. 
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Sag submucosa of the trachea was infiltrated with plasma 
cells. 

Some of the malpighian corpuscles of the spleen were small 
and inactive. Others had been replaced by plasma cells, 
histiocytes and occasional giant cells of the Langhans type. 
The endothelium of the central arterioles in such follicles 
was swollen. The pulp was congested and contained numerous 
plasma cells and polymorphonuclear leukocytes. : 

he ganglions and the nerves of the stomach were infil- 
trated with cells as described elsewhere. The muscularis 
showed an interstitial infiltration. 

There was an interstitial infiltration of some plasma cells, 
lymphocytes, large mononuclear cells and a rare eosinophil 
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There was a focal infiltration of plasma cells, lymphocytes 
and a rare eosinophil in the interstitial tissue of the kidneys 
(Fig. 1B). A stain for fat showed none to be present. 

Sections from the lymph nodes from various regions showed 
essentially the same picture. Their structure was well pre- 
served. e germinal centers were inconspicuous and in- 
active. The sinuses contained large mononuclear cells, some 
of which had phagocyted red cells. In the sinuses there were 
also a few immature cells. The surrounding connective tissue 
was infiltrated with plasma cells and lymphocytes. 

In sections from the bone marrow the granulocytic series 
were numerous, with normal maturation. An unusual number 
of eosinophilic myelocytes were present. Cells of the red-cell 


A 
B 


Figure 4. A Demonstrates a Cresyl Violet Stain of the Lumbar 
and Focal Infiltrations, and B a Higher Magnification Showing 
Matter (the Nodule Consists of Lymphocytes, Plasma and Mononuclear Cells Mixed 
ells and Astrocytes). 


Microglial 


in the pancreas. A small ganglion disclosed lesions similar 
to those described elsewhere. 

The liver cells in the centers of the lobules had disappeared, 
and in the spaces formerly occupied by them were plasma 
cells, pormccphoneatses leukocytes and large mononuclears, 
some of which contained pigment. An occasional necrotic 
liver cell invaded by leukocytes was present. A considerable 
number of bile capillaries were distended with bile. The 
liver cells showed a moderate degree of fatty and hydropic 
degeneration. The portal areas were infiltrated with numerous 
plasma cells, polymorphonuciear leukocytes, occasional 
eosinophils and large mononuclear cells (Fig. 14). 


Cord to Show Meningeal 
ne of the Lesions in the or 
wit 


series were markedly decreased in number. The megakaryo- 
cytes were not remarkable. In the sections from the vertebral 
and sternal marrow were several focal lesions made up of 
histiocytes and giant cells of the Langhans a. 

here was an interstitial infiltration of plasma cells and 
lymphocytes in the salivary gland. : : 

The pituitary body showed a perivascular infiltration of 
plasma cells, lymphocytes and large mononuclears in the 
posterior lobe. 

Sections of the peripheral nerves, dorsal and ventral 
lumbar roots, spinal ganglions, spinal cord, medulla, cere- 
bellum, mid-brain, thalamus and cerebral cortex were stained 
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with cresyl violet. The nerves and ganglions were also 
stained with ORO for fat, hematoxylin for myelin and silver 
for axis cylinders. 

All the nerves, even the most peripheral twigs, were infil- 
trated with large aggregates of lymphocytes and plasma cells, 
unidentified mononuclear cells and a few polymorphonuclear 
leukocytes; histiocytes were also increased in number. These 
cells were in the endoneurium, separating the nerve fibers, 
and had also invaded the perineurium. The spinal sensory 
gan lion cells and sympathetic ganglions in the bowel and 

ladder were similarly affected. Most of the ganglion cells 
had disappeared and were replaced by clumps of satellite 
cells and phagocytes. Scattered nerve fibers had degenerated, 
and round and oval-shaped remnants of destroyed myelin 
remained. In only a few places had these myelin products 
been phagocytized by histiocytes. The majority of myelinated 
fibers were intact. The spinal roots were less involved than 
the nerves. The spinal and cerebral meninges contained 
infiltrations of lymphocytes, plasma cells and mononuclear 
cells, and similar cells extended into the posterior horn via 
the entering root fibers. There were several clumps of microg- 
lial cells and lymphocytes and mononuclear elements in the 
white matter, especially around blood vessels. Some of the 
anterior-horn cells were swollen and had undergone chroma- 
tolysis. A few small blood vessels in the brain and spinal 
cord were surrounded by lymphocytes and plasma cells 
rigs 2, 3 and 4). 
ultures of the lungs, other organs and blood were not 
taken. Attempts to culture the lymph nodes and the spleen 
on chick embryos were unsuccessful, since the material was 
contaminated with an organism of the Escherichia coli group. 

The anatomic diagnoses were acute infective polyneuritis 
with extensive involvement of the peripheral nerves, spinal 
roots and sensory and sympathetic ganglions; acute inter- 
stitial myocarditis, hepatitis and nephritis; rheumatic heart 
disease, healed and active; stenosis and insufficiency of the 
mitral and aortic valves; and bronchopneumonia of the left 
lower lobe. 


In the following case the patient recovered after 
a few weeks, and hence the diagnosis was not 
verified pathologically, but the resemblance to 
Case 1 was so close that the clinical details are 
added to emphasize the greater frequency and non- 
fatal character of some cases. 


Case 2.* A 46-year-old man had been well until 3 weeks 
previously, when he became feverish and tired and voided 
dark brown urine. He improved after 3 or 4 days, returning 
to work, but malaise continued. Two weeks before admission 
he became nauseated, and jaundice was noted, deepening 
during the next week, when numbness and tingling of the 
fingers and, soon afterward, of the toes and feet set in. The 
paresthesias rapidly extended up the legs and were accom- 
panied by muscular weakness of such severity that the 
patient could not stand or walk. There had been a 10-pound 
9 loss. 

otable items in the past history were rheumatic fever at 
the age of 17 years and he absence of exposure to a jaundiced 
person, to metals, to transfusion or to inoculation. 

Physical examination disclosed a mentally alert and co- 
operative patient. The skin was moderately jaundiced. 

here was a slight enlargement of all palpable lymph nodes. 
The heart was enlarged, the border of cardiac dullness ex- 
tending 10 cm. to the left of the midsternal line, the second 
pulmonic sound was louder than the aortic, and a Grade III 
rasping systolic and a low-pitched, rumbling diastolic murmur 
were heard at the apex. The liver had an increased vertical 
diameter, the lower edge being 5 or 6 cm. below the costal 
margin at the midclavicular line. The spleen was not palpable. 
There was no facial weakness or other disturbance of the 
cranial nerves. The muscles of the arms and legs were par- 
tially paralyzed. The legs were more affected than the arms, 
and the proximal muscles slightly more than the distal ones. 
The muscles were tender and flaccid. All tendon reflexes, 
including the plantar, were absent, and the abdominal re- 
flexes were retained. Vibratory and position senses were 


*This patient was observed in one of the medical wards of the Boston 
City Hospital while the report on Case 1 was being prepared. 
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reduced below the knees and in the hands. Touch sensation 
was questionably impaired, and other forms of cutaneous 
sensation were preserved. ; 

_ The temperature was 98°F., the pulse 88, and the respira- 
tions 20. The blood pressure was 130/60. 

Examination of the blood revealed a hemoglobin of 105 
per cent; and a white-cell count of 12,400, with 83 per cent 
neutrophilic leukocytes, 8 per cent lymphocytes, 8 per cent 
monocytes and 1 per cent eosinophils. he nonprotein 
nitrogen and fasting blood sugar were normal. The cere- 
brospinal fluid was under normal pressure and, except for a 
total protein of 80 mg. per 100 cc., was normal. Tests for 
porphyrins (Watson method) were negative. Hetero hil- 
antibody agglutinations were positive in a dilution of 1:64. 
The bilirubin was 3.85 mg. per 100 cc., and the icteric index 
was more than 100. The cephalin-flocculation test was 
++++. The total blood b ghiops was 7.7 gm. per 100 cc., 
with 4.1 gm. of albumin and 3.6 gm. of globulin. The pro- 
thrombin time was 76 per cent. The urine contained uro- 
bilinogen in dilutions of 1:128 and gave a ++ test for bil«, 
but no albumin or cells were observed in the sediment. An 
electrocardiogram was normal. 

During the Ist week in the hospital the degree of motor 
and sensory paralysis increased, even though the jaundice 
lessened perceptibly. The patient became unable to lift his 
legs from the bed or to sit up without using his arms. All 
forms of sensation, including pain and touch, were impaired 
below the knees and elbows. Pain and burning paresthesias 
of the feet were experienced. The total protein in the cere- 
brospinal fluid rose to 143 mg. per 100 cc., and there were 
7 per cubic millimeter. ‘The treatment consisted 
of bed rest, an ample intake of carbohydrate, protein and 
vitamins and intravenous aminoacids. ; 

Throughout the following month the jaundice gradually 
areas, and strength and sensation slowly returned to 
the limbs. At the end of 3 months the patient had almost 
completely recoveted. The only residual neurologic sign 
was absent ankle reflexes. The liver function was much 
improved; the cephalin-flocculation test was +, and the 
icteric index 10. The last pgp protein during the 
8th week of the illness was still 68 mg. per 100 cc. 

The final diagnoses were acute infective polyneuritis; acute 
interstitial hepatitis; and rheumatic heart disease with cardiac 
enlargement, mitral stenosis and regurgitation, compensated 


(Grade I). 


DiscussION 


Case 1 presented several puzzling features. With 
the development of “sore throat” and the abnormal 
lymphocytes in the circulating blood a diagnosis of 
acute infectious mononucleosis was entertained. 
However, the repeatedly negative tests for hetero- 
phil antibodies failed to substantiate this possibility. 
Then, when jaundice appeared and reduced liver 
function was demonstrated, the obvious diagnosis 
was acute infectious hepatitis, which would also 
have explained the abnormal lymphocytes in the 
blood smear. When, however, neurologic symptoms 
became manifest, the diagnosis was again unsettled. 
We knew of examples of both infectious mononu- 
cleosis and infectious hepatitis that were complicated 
by involvement of the nervous system but could 
not recall a case of an acute symmetrical poly- 
neuritis associated with either of these diseases. 

Post-mortem examination clarified some but not 
all of the peculiar clinical findings. The generalized 
weakness, dyspnea and dependent edema, the 
flatulence and abdominal distress and the albumi- 
nuria and slightly elevated nonprotein nitrogen 
were due to healed rheumatic heart disease and 
congestive heart failure. The finding of Aschoff 
bodies in the myocardium provided an explanation 


\ 
4 
at: 


982 


for the abnormalities in the electrocardiogram. 
The upper abdominal pain could hardly have been 
caused by congestion of the liver, since it occurred 
when the heart disease was quite well compensated; 
a more likely possibility was enlargement of the 
abdominal lymph nodes or of the liver occurring in 
the terminal illness. The jaundice and impaired 
liver function were ascribed to the acute interstitial 
hepatitis or to a combination of hepatitis and 
central hemorrhagic necrosis. The atypical lympho- 
cytes in the peripheral blood and the leukocytosis 
were probably part of an infectious disease that 
mobilized lymphocytes and other mononuclear cells 
for the extensive cellular infiltrations found in all 
the nerves and visceral organs. The paresthesias 
and sensory impairment and the ascending paralysis 
and reflex loss were manifestations of the acute 
polyneuritis. The cellular infiltrates in the spinal 
and cerebral leptomeninges and in the roots were 
the source of the cells in the cerebrospinal fluid. 
The convulsions may have been due to heart block 
(Adams-Stokes syndrome) or the leptomeningitis, 
and the foci of cellular infiltration in the brain and 
mental confusion may have had a similar basis. 
Death was due to the polyneuritis, which finally 
produced respiratory paralysis, the pneumonia being 
a contributing factor. 

The pathological findings in this case were in 
general similar to those of the class of diseases 
called acute infective polyneuritis, the character- 
istics of which are widespread but uneven lympho- 
cytic, plasma-cell and mononuclear infiltrations of 
the peripheral nerves, somatic and autonomic 
spinal ganglions and spinal nerve roots*; irregular 
degeneration of myelinated peripheral-nerve fibers; 
varying degrees of change in the nerve cells of the 
spinal and autonomic ganglions; and swelling and 
central chromatolysis (axonal reaction) of the 
motor cells in the anterior and lateral horns of 
gray matter in the spinal cord. However, Case 1 
differed in that the destruction of ganglion cells 
was much more extensive and the leptomeninges 
were infiltrated with lymphocytes, plasma and 
mononuclear cells —a reaction that occurs infre- 
quently in acute infective polyneuritis. Despite 
these differences, some of which may be only 
quantitative, it seems to us that the most acceptable 
classification is in the group of diseases called 
acute infective polyneuritis. Whether the latter 
is a single pathologic entity or a pathologic reaction 
occurring in several different diseases has not been 
determined. 

The histologic changes in the lymph nodes were 
not those described by Gall and Stout? in infectious 
mononucleosis. According to these authors, the 
most striking changes are seen in the germinal 
follicles and the extrafollicular lymphoid tissue. 
. *Without cellular infiltrations, assuming of course that sufficient sec- 


tions of the peripheral nerves, ganglions and roots are available for study, 
the pathological diagnosis must remain in doubt. It should remem- 


bered that, on clinical grounds alone, polyneuritis due to toxic and meta- 
bolic disorders may closely resemble the acute infective variety. 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Dec. 25, 1947 


The germinal centers are hyperplastic and contain 
immature cells, presumably stem cells, and histio- 
cytes, many of which contain phagocyted material. 
Mitotic figures are numerous. The extrafollicular 
lymphoid tissue, both cortical and medullary, con- 
tains large cells with basophilic cytoplasm. These 
cells they believe to be identical with the large 
mononuclear cells in the circulating blood, which 
are considered characteristic of infectious mononu- 
cleosis. Sections of the lymph nodes in Case 1 
showed small, inactive follicles and none of the 
cells in the lymphoid tissue seen in infectious 
mononucleosis. 

Nor were the lesions in the liver similar to those 
observed in the acute form of epidemic hepatitis 
described by Wood? and by Lucké and Mallory.‘ 
In acute epidemic hepatitis the destructive process 
is extensive, and usually all the liver cells are 
affected, although at times a narrow zone of liver 
cells persists at the periphery of the lobule. Further- 
more, there are a proliferation of small bile ducts 
and an extensive cellular infiltration of the portal 
areas with large mononuclear cells, lymphocytes and 
plasma cells and some polymorphonuclear leukocytes 
and eosinophils. In Case 1 the liver showed a late 
stage of central necrosis, with the greater portion 
of each lobule unaffected, and there was no prolif- 
eration of the bile ducts. The cellular infiltrates in 
the portal areas were similar to those in acute 
epidemic hepatitis, but these are not characteristic 
of any one disease, such cellular infiltrations being 
seen in varied types of infection. The lack of hyper- 
plasia and necrosis in the lymph nodes and spleen 
must be regarded as further evidence against epi- 
demic hepatitis. 

In short, then, autopsy in Case 1 showed lesions 
in the liver compatible with those in cardiac failure 
and an extensive interstitial cellular infiltration in 
practically every organ examined. The abnormal 
cells found in the blood stream were similar to the 
unidentified mononuclear cells seen in the visceral 
infiltrations. Their nature and histogenesis are 
obscure. 

The association of visceral lesions in fatal cases 
of acute infective polyneuritis has been recognized 
by other workers. Lhermitte,® in 1929, and Lelong 
and Bernard,® in 1935, reported clinical cases in 
which acute polyneuritis was combined with icterus 
or subicterus. Bradford et al.,?7 McIntyre® and 
more recently Sabin and Aring® presented cases in 
which acute infective polyneuritis was accompanied 
by visceral lesions. These lesions consisted of in- 
filtrations of lymphocytes, plasma cells and mono- 
nuclear cells in the liver, adrenal glands, kidneys 
and heart. Ours is the first case, however, in which 
there was both clinical and pathological evidence 
of visceral lesions. 

Such a case raises interesting questions regarding 
the relation between acute infectious mononucleosis — 
acute infective polyneuritis and acute hepatitis 
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Until the etiology of one or all of these diseases 
has been determined this matter cannot be definitely 
settled. It is our impression, however, that there 
are important clinical and pathological differences. 

Unfortunately, no systematic attempt was made 
to culture a bacterium or virus in Case 1. The 
pathological findings support the proposition sub- 
mitted by Sabin and Aring that acute infective 
polyneuritis is a widespread svstemic disease caused 
by a virus or bacterial toxin that involves the 
peripheral nervous system predominantly but may 
produce extensive visceral lesions of such severity 
as to become clinically manifest in exceptional cases. 


SUMMARY 


An unusual case of acute infective polyneuritis 
with jaundice and atypical lymphocytes in the 
peripheral blood and pleocytosis in the cerebrospinal 
fluid is reported. The pathological changes con- 
sisted in lymphocytic, plasma and mononuclear-cell 
infiltrations of the peripheral nerves, ganglions and 
leptomeninges; widespread degeneration of the 
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larger nerve fibers in the peripheral nerves and 
spinal roots; destruction of the nerve cells in the 
spinal and sympathetic ganglions; and interstitial 
infiltration of the liver, kidneys, heart and other 
viscera with cells similar to those in the nerves. 

A similar case, in which the patient recovered 
and the diagnosis was therefore not verified patho- 
logically, is presented. 
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EMPHYSEMATOUS GASTRITIS* 
CiauvE E. Wetcu, M.D.,f anp CuesTER M. Jones, M.D.} 


BOSTON 


HE term “emphysematous gastritis” has been 
employed to designate an infection character- 
ized by the presence of numerous small gas bubbles 
throughout the wall of the stomach. The lesion is 
closely allied to phlegmonous gastritis and to cystic 
pneumatosis, but has certain distinguishing features. 
Because this disease is so rare, an additional case 
report is presented below. 

In the first case of this type, described by 
Fraenkel! in 1889, the patient died after several 
attacks of severe abdominal pain, bloody vomitus 
and diarrhea. Autopsy disclosed that the wall of 
the stomach was filled with masses of bacteria and 
small gas bubbles. Fraenkel named the disease 
“emphysematous gastritis’ —a descriptive term 
that is not entirely satisfactory, since although it 
describes the presence of gas, it does not emphasize 
the element of infection. 

A somewhat similar case was reported by Morton 
and Stabins? in 1928. This patient also died, and 
Bacillus welchit (Clostridium perfringens) was identi- 
fied as the causative agent. 

In the most recent case, observed by Weens,? 
the patient swallowed several ounces of hydrochloric 
acid. Severe abdominal pain was followed by 
bloody vomitus. X-ray films of the stomach showed 
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characteristic gas bubbles throughout the wall. 
The emphysema gradually diminished, but extensive 
scar formation followed. The patient finally died 
of sepsis following a gastrostomy. At autopsy a 
subdiaphragmatic abscess and multiple liver ab- 
scesses containing colon bacilli were found. Weens 
has summarized the literature, and has found no 
other cases of true emphysematous gastritis, al- 
though emphysematous infections of other viscera, 
such as the gall bladder, urinary bladder and 
uterus, have been recorded. 


DIaAcnosis 


The essential diagnostic features are severe abdom- 
inal pain, nausea and vomiting of blood, prostration, 
fever, leukocytosis and a typical x-ray picture. 
The course is usually progressively downhill with 
death from sepsis. 

The disease must be differentiated from acute 
phlegmonous gastritis and cystic pneumatosis. 
Phlegmonous gastritis‘ is frequently ushered in by 
an alcoholic bout, or follows a chemical poison, such 
as hydrochloric acid, or trauma, such as esophagos- 
copy. The clinical course is much the same, but 
x-ray films do not reveal any intramural gas. The 
mortality is recorded as about 50 per cent. 

Cystic pneumatosis is characterized by the pres- 
ence of localized masses of gas-filled cysts in the 
wall of a viscus. It is uncommon in the stomach, 
although 175 cases of involvement of the small 
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bowel have been collected by Jackson.’ The ac- 
cumulations of gas are asymptomatic and are 
usually found to be incidental to other lesions at 
laparotomy. If left alone, they tend to disappear 
spontaneously. Baumann-Schenker® has reported 
the only case of cystic pneumatosis of the stomach 
that has been recognized by x-ray study before 
operation. 

Robbins’ believes, from an x-ray point of view, 
that all cases in which intramural gas bubbles are 
demonstrated are variants of cystic pneumatosis. 
It is our opinion, however, that cystic pneumatosis 
has only one feature in which it resembles emphyse- 
matous gastritis: the presence of gas. But in this 
respect also there is a variation, for the gas in the 
cystic pneumatosis is usually found in grape-like 
clusters of cysts, whereas in emphysematous gas- 
tritis, it is scattered throughout the walls of the 
stomach. Emphysematous gastritis is much more 
closely related to and should be considered a 
special variant of phlegmonous gastritis. 


CasE REporRT 


J. C. (M.G.H. 529108), a 15-year-old girl was admitted to 
the hospital at 8 a.m. on April 28, 1946, complaining of severe 
abdominal pain. She had been entirely well until 36 hours 
before entry. Soon after eating dinner, which included fresh 
salmon but nothing else unusual, she experienced epigastric 


Ficure 1. a Film of the Left Upper Quadrant of the 


omen on the Sixth Day of the Disease. 
Multiple small gas bubbles are visible throughout the fundus 
of the stomach. There is no pe gas in the peritoneal cavity. 
luid is present in the left pleural cavity. 


distress. The remainder of the family, who had had the same 
meal, had no unusual symptoms. During the night, epi- 
gastric cramps developed and were followed by nausea and 
vomiting. Shortly after the first attack of vomiting, the 
bowels began to move and there were five loose movements 
in the following 12 hours. After several episodes the vomiting 
ceased but the nausea continued. The abdominal! pain con- 
tinued to increase in severity. It remained in the epigastrium, 
finally radiating directly behind the sternum. It became 
steady and then more intense. A physician was called 18 
hours before entry. Paregoric was prescribed. Four hours 
later the patient was seen by a surgical consultant, who 
found that the abdomen was soft throughout and not dis- 
tended. Peristalsis was normal. It was believed that she 
had an acute gastroenteritis that would respond to rest. 
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Four hours before entry, the pain became much more severe 
and was somewhat relieved by sitting up in a chair. At 
that time, 8 mg. of morphine given intramuscularly had no 
effect upon the pain; the abdomen had become silent and 
more distended. The patient looked definitely sicker than 
she had before and felt very ill. 

Physical examination showed a rather frail, extremely pale 
girl who was obviously very sick. The skin was cool and 


Figure 2. Roentgenogram on the Tenth Day, Showing Multiple 
Gas Bubbles in the Wall of the Body of the Stomach. 


No areas of mucosal ulceration could be demonstrated. 


moist. The heart and lungs were normal. The abdomen was 
markedly distended, rigid, tender throughout and silent. 
Rectal examination was negative. 

The temperature was 99.5°F. by rectum, the pulse 125, 
and the respirations 25. The blood pressure was 72/26. 

Examination of the blood disclosed a white-cell count of 
39,500, with 96 per cent neutrophils, 2 per cent lymphocytes 
and 2 per cent monocytes. A urine specimen could not be 
obtained. 

A nasal tube was passed immediately, and to our great 
amazement a total of 2000 cc. of coffee-grounds liquid was 
obtained from the stomach. This produced some improve- 
ment in the general condition. The abdomen became softer 
and less tender. The diagnosis of acute hemorrhagic gastro- 
enteritis seemed the most tenable. The patient was immedi- 
ately given intravenous injections of dextrose in physiologic 
saline solution, with resulting improvement of the systolic 
blood pressure, which rose to approximately 100. Eight hours 
later, she was very toxic and disoriented. Climbing out of 
bed, she pulled out the intravenous needle. A few minutes 
thereafter she developed a severe state of shock, and when 
seen at that time, it appeared that death was imminent. 
While blood transfusions were being prepared, 250 cc. of 
plasma was rapidly given. This was followed by 850 cc. of 
whole blood. At that time, the temperature was 104°F. by 
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rectum, the pulse 160, and the respirations 25. During the 
first 24 hours in the hospital the patient received a total of 
3800 cc. of physiologic saline solution, plasma and blood 
intravenously, and maintained a urinary output of 600 cc. 

On the following morning she was slightly improved. She 
was still very toxic and dehydrated, with a silent distended 
abdomen that was slightly tender throughout. The drainage 
from the inlying Levin tube was still profuse and coffee 
ground in nature. She then began to run a septic type of 
temperature, with a rise to 102°F. every evening and a pulse 
ranging up to 120. ‘Two days after entry, the gastric drainage 
had cleared considerably and for the first time showed no 
gross blood. A hemoglobin (photo) of the gastric contents 
that were aspirated during that period was 4.8 gm. It was 
estimated that the amount of blood lost from hemorrhage 
was therefore at least 1000 cc. ‘Three days after entry, it 
was possible to start feeding by mouth. The abdomen was 
still somewhat distended, but peristalsis had returned to 
norma!. Examination of the chest at that time showed no 
evidence of fluid at the left base, and some edema of the 
face had developed. Fluid in the chest gradually increased 
in amount. On the 7th day, a chest tap was done. A total 
of 360 cc. of straw-colored, slightly cloudy fluid was with- 
drawn, after which 25,000 units of penicillin was inserted. 
The chest fluid showed no growth on culture. 

At the time of entry, an x-ray film had been taken of the 
abdomen. This was not remarkable except for the presence 
of several gas-filled loops of small bowel. Six days after 
entry, repeat plates were made. At that time, a most re- 
markable picture was observed. The stomach was seen to 
be dilated, containing a large quantity of gas. Surrounding 
the entire fundus of the stomach and extending well down 
on the antrum were numerous small gas bubbles, which were 
found on all walls of the stomach, but no evidence of free 
gas in the peritoneal cavity could be found (Fig. 1). Fluid 
filled the lower two thirds of the left pleural cavity. The 
x-ray film superficially suggested a stomach fall! of masses 
of food, but we were certain that the stomach was empty 
of solids and fluid. 

‘ith the presence of an increasing amount of fluid in the 
left side of the chest and disappearance of the edema else- 
where, it was believed that a subdiaphragmatic abscess was 
developing. The penicillin dosage was increased. ‘Ten days 
after entry, barium was given by mouth. By a barium meal 
the air bubbles throughout the fundus were shown to lie 
within the gastric wall (Fig. 2). No areas of ulceration could 
be demonstrated in the stomach, and the duodenal cap and 
loop weré normal. ‘There was no evidence of subdiaphrag- 
matic inflammatory change or massive pleural effusion. 
There was no movement of the left leaf of the diaphragm. 

Within the following week the temperature gradually 
declined, and the patient finally became afebrile about 
21% weeks after entry. Penicillin was discontinued 3 days 
later. Three weeks after entry, x-ray examination showed 
the swallowing function to be normal. No disease was noted 
in the esophagus, stomach or duodenum. The fundal portion 
of the stomach was displaced downward from the left leaf 
of the diaphragm, probably owing to inflammatory changes 
taking place in that region. The left leaf of the diaphragm 
showed marked limitation of motion. The fluid in the chest 
had disappeared. Meanwhile, the white-cell count had 
gradually declined to normal, and the hemoglobin was main- 
tained at 12 gm. 

Specific therapy consisted chiefly of penicillin, of which 
192,000 units was given intramuscularly daily for the first 
5 days. This dosage was then increased, so that approxi- 
mately 300,000 units was administered daily. Sulfadiazine 
was given intravenously at entry. A maximum blood level 
of 4.2 mg. per 100 cc. was obtained. The sulfadiazine was dis- 
continued after the initial dose because of the low urinary 
output and fear of renal complications. 
received large doses of adrenocortical extract during the 
period in which she was in shock. Large doses of vitamins K, 
C and B were given intravenously. She received a total of 
five blood transfusions. Unfortunately, no Amigen was 
available at the time, but the serum protein was maintained 
over a level of 5.5 gm. per 100 cc. during the hospital stay. 

ulture of the gastric contents shortly after entry showed 
abundant Escherichia coli, a moderate number of non- 
hemolytic streptococci and a few colonies of Staphylococcus 
aureus. Stool cultures on the first available specimen showed 
no pathogenic organisms. 
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During the illness the weight had dropped from 85 to 
67 pounds. A month after discharge the patient was encirely 
asymptomatic and had gained 8 pounds. Repeat x-ray 
films at that time showed no disease in the chest or stomach. 
A year later the patient reported that she was in perfect 
health and had had no further gastric symptoms. 


Discussion 


The cause of the disease in. this patient is not 
clear. It is probable that she first had an acute 
gastroenteritis, accompanied by vomiting, which 
produced rupture of the gastric mucosa. This was 
followed by profuse bleeding and gastric dilatation 
and then by an invasive infection of the wall of 
the stomach with nonspecific organisms. It is 
possible that gas within the lumen of the stomach 
was actually forced into the stomach wall as well 
as through mucosal rents, although the wide dis- 
tribution suggested the formation of gas bubbles 
by the invasive bacteria. 

Although a mixture of Esch. coli, nonhemolytic 
streptococci and Staph. aureus was found in the 
gastric contents, the exact organisms that invaded 
the gastric wall were not known. Occasionally, 
mixed infections of Esch. coli and nonhemolytic 
streptococci will produce gas; thus, gas is observed 
in infections of the leg, or in subdiaphragmatic 
abscesses from which these organisms can be grown. 
It can therefore probably be assumed that this 
mixed infection was the source of the gas. 

The extreme prostration was due primarily to 
blood loss and secondarily to infection. The 
blood loss, judging from the hemoglobin level of 
the gastric contents, was at least 1000 cc. After 
this blood had been replaced, the signs of sepsis 
became more apparent. The subdiaphragmatic in- 
flammation gradually subsided without the forma- 
tion of a definite abscess. 

Recovery from infection, we believe, was due 
chiefly to the rather large doses of penicillin em- 
ployed. The early administration probably main- 
tained the sterility of the subdiaphragmatic and 
intrapleural fluid collection. Simiiarly, control of 
the intragastric infection prevented the development 
of late scar formation and gastric deformity. 


SUMMARY 


To 3 cases of emphysematous gastritis collected 
from the literature a fourth is added. The other 
3 patients died. The patient in the case presented 
above, after penicillin therapy, recovered without 
complications. 
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WHAT INDUSTRY THINKS ABOUT THE MASSACHUSETTS MEDICAL SOCIETY’S 
PROGRAM OF MEDICAL CARE FOR THE PEOPLE OF MASSACHUSETTS* 


Jarvis Huntt 


NORTH ATTLEBORO, MASSACHUSETTS 


RANTING that it is necessary to provide more 
adequate medical care for our citizens, the 
question arises, How shall this care be distributed? 
How shall it be administered, and how shall it be 
financed? Naturally, the further question also im- 
mediately arises, What part should the United 
States Government have in this program? At the 
present time several bills regarding medical care 
are pending before Congress. The most important 
of them are the Wagner—Murray—Dingell Bill 
(S. 1606), the Maternity and Child Welfare Act 
of 1945 (S. 1318) and the Taft Bill (S. 545). 

The basic principles of medical care as presented 
by the Society list two main questions. The first 
is the provision of adequate medical care for those 
who cannot afford it. The second is the furnishing 
of that care for those who can afford it. Very 
properly, I think, the first principle listed is that 
medical care by voluntary prepayment plans or by 
direct payment is the responsibility of the local or 
state government. Part of the burden of this re- 
sponsibility may be assumed by charitable agencies, 
such as the various community funds, and part of 
it by federal grants to state programs, to be admin- 
istered by state boards of health.” This, I think, is 
one of the fundamental principles of any medical- 
care program: that it be administered by the govern- 
ment that is closest to the people — that is, by the 
state or local government. Because the federal 
Government has at the present time taken over so 
many of the fields of taxation it seems essential 
that the financial aid should come from the federal 
Government. Its administration, however, should 
be handled on the local level. 

The second principle is correctly stated as med- 
ical care of those who are able to purchase it by 
voluntary prepayment plans or by direct payment, 
which is the responsibility of the individual. In 
this field government participation should be purely 
supplementary and educational, and probably any 
government assistance in a financial way should 
be along those lines. 

The basic principles also state that the eligibility 
for receiving benefits aided by federal grants should 
be determined by the individual states; that in 
any event the patient should have the free choice 
of his physician, group of physicians, clinic or 
hospital from among those participating in any 
plan, government or voluntary, and that on the 

*Presented at the annual meeting of the Massachusetts Medical Society, 
Boston, May 20, 1947 


TGeneral counsel, Associated Industries of Massachusetts. 


other hand the physician, group of physicians, clinic 
or hospital should have the right to refuse or 
accept the patient and the individual physician 
should be free to elect or reject without prejudice 
his individual participation in any medical-care 
plan; furthermore, physicians, hospitals and nurses 
should receive adequate remuneration for their 
services. These principles are essential if citizens 
are to have the freedom of choice and the recogni- 
tion of individual rights that are an inherent part 
of the system of free enterprise. Industry is strongly 
opposed to any form of socialized medicine, which 
is merely one step farther toward actual socialism, 
and the Wagner—Murray—Dingell Bill, especially 
Title 2 of this act, is no more or less than compulsory 
health insurance. Industry is very wary of any 
compulsory government programs, having been 
burnt by a good many during the last few years. 

The Society’s principles are carried out in great 
part by the prepayment hospital plan, the Blue 
Cross, which is said to act for about 50 per cent of 
hospital admissions and after ten years of experience 
has come to be an accepted and important part 
of the medical program of the Commonwealth. 
The Blue Shield, which covers surgical and obstetric 
care rendered in the hospital for approximately 
600,000 persons in the Commonwealth and which 
soon will cover all medical hospital care and surgical 
and medical services rendered outside the hospital, 
very ably complements the Blue Cross. 

The third operating program of medical care, 
that of the United States Veterans Administration, 
covers approximately 600,000 Massachusetts vet- 
erans through all types of medical care. Thus, a 
large proportion of the five million people in the 
Commonwealth participate in one or more of these 
three plans. 

From the point of view of industry, the Work- 
men’s Compensation Act provides not only hospital, 
surgical and medical care for all persons injured in 
industry or in any commercial enterprise or those 
who are suffering from an occupational disease 
incurred in the course of their employment but 


also certain cash benefits for specific injuries and 


a weekly payment with a maximum of $25 in 
addition to $2.50 for each dependent during total 
incapacity and additional weekly payments during 
partial incapacity. This program covers approxi- 
mately one fourth of the population and cost 
industry in 1946 about thirty million dollars. The 
gap in medical care for persons engaged in industry 
concerns those who are unable to work because of 
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sickness and accidents occurring outside the course 
of the worker’s employment. Through the assist- 
ance of the Blue Cross, the Blue Shield and the 
Veterans Administration, as well as by voluntary 
sickness and accident plans set up by various indus- 
tries, this gap is rapidly closing. In 1944 the 
Advisory Council of the Employment Security 
Division conducted a survey under the authority 
of the General Court and found that in establish- 
ments employing 20 or more persons, 65.9 per cent 
were covered by some form of nonoccupational 
sickness or accident protection. 

In 1946 a further investigation by the same 
agency showed that in establishments employing 
20 or more persons, such coverage had increased 
to 71 per cent, and establishments of less than 20 
employees, then surveyed for the first time, dis- 
closed that nearly 64 per cent of the workers had 
some degree of protection against wage losses due 
to illness. Thus, this gap is rapidly being closed, 
through entirely voluntary plans. 

The demand has arisen in the same quarters as 
the demand for socialized medicine that a cash 
sickness-benefit plan be made compulsory for 
industry. Rhode Island now has such a plan based 
on the employment security or state fund system. 
California has a plan financed through a state fund, 
to which contributions are made as set by law or 
through private plans under state supervision. 
New Jersey is considering a proposal, which to 
date has not become law, for a cash sickness-benefit 
plan for industry, to be financed by private opera- 
tion under state supervision. After a careful study 
of these systems, the Advisory Council recom- 
mended that if such a system were instituted it be 
a privately operated plan under state supervision 
with the establishment of minimum standards that 
would preserve the present plans in operation 
throughout the state. This, I think, is absolutely 
essential if such a plan is to be put into effect. 
Industry, however, is not yet ready to accept a 
compulsory cash sickness-benefit plan. The Ad- 
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visory Council in its first report to the General 
Court in 1945 stated as follows: 


. .. the role of government should be one of added 
impetus to the establishment and expansion of private 
plans rather than in direct participation. The remarkable 
growth of group insurance, Blue ross hospitalization and 
prepaid medical care, in addition to the ong-established 
individual health and accident insurance policies, is evi- 
dence that in Massachusetts private enterprise is meeting 
the problem and will continue to assume its responsibility 
if permitted to do so. 


This, I believe, is still the point of view of industry, 
and I think that it coincides with the basic prin- 
ciples expressed by the Massachusetts Medical 
Society. , 

In conclusion, the two principles clearly set 
forth, which must govern all attempts to provide 
further medical care for the people of Massachusetts, 
are that the local or state government should 
assume the responsibility of providing adequate 
medical care for those unable to obtain it (a great 
part of this burden should be furnished by federal 
grants, but the administration should be purely 
on the state level) and that medical care for those 
who are able to purchase it by direct payment, 
voluntary prepayment plans or payroll deductions 
is the responsibility of the individual. This may be 
met through collective-bargaining agreements with 
his employer if he is employed, through voluntary 
agreements entered into between employer and 
employee, through private insurance sickness and 
accident coverage, through the Blue Cross and the 
Blue Shield and through benefits granted because 
of the applicant’s status as a veteran. Before any 
compulsory plans are instituted along these lines, 
the voluntary plans listed above should have a 
chance to expand and to meet the responsibility. 
Furthermore, any plan, whether governmental or 
voluntary, must contain certain safeguards so that 
there will be absolute freedom of choice between 
patient, physician and hospital, and adequate 
remuneration for those whose services are given 
under such plans. 


Correction. On Page 772, in the fourth line of the last paragraph of the 
summary of the paper “‘Syphilitic Primary Atrophy” by Drs. Levin, Trevett 
and Greenblatt, which appeared in the November 20 issue of the Journal, 
“artificial fever” should be changed to read “fever therapy.” 
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MEDICAL PROGRESS 


THE NASAL CARRIER OF BETA-HEMOLYTIC STREPTOCOCCI* 


Henry M. Lemon, M.D.f 


BOSTON 


N spite of the large number of accumulated data 
concerning the beta-hemolytic streptococcus and 
its effect on the human host, we are still largely un- 
able to control its endemic reservoir and potential 
epidemic spread. As a result of the tragic mortality 
following the influenza pandemic of 1918, intensive 
efforts were carried out during World War II, first 
in Great Britain and later in this country, to devise 
means of curbing the spread of hemolytic strepto- 
cocci and other respiratory infections, particularly 
among military recruits. These studies approached 
the problem from many angles, including chemo- 
therapeutic,’ immunologic? and environmental 
means of control.‘ In spite of accurate methods of 
typing hemolytic streptococci,® the brilliant develop- 
ment of a new and potent therapeutic agent such 
as penicillin and the advances made in the under- 
standing of the importance of dust and air in the 
transport of respiratory disease," no single widely 
applicable and effective control method was devised 
on either side of the Atlantic to prevent the spread 
of epidemic streptococcal pharyngitis and tonsillitis 
and their unfortunate sequelae.!*-" 

With this recent experience in mind, it seems that 
the classic public-health measures of detection and 
isolation or treatment of the source of epidemic in- 
fection may in the future have to be invoked more 
often in training camps, schools and institutionalized 
populations when streptococcal infection approaches 
dangerous levels. It is well known that the rate of 
streptococcal pharyngeal carriers may rise from the 
normal 5 to 10 per cent to a level of 50 to 60 per cent 
during the development of an epidemic, and until 
recently there was no unanimity of opinion concern- 
ing the relation of a rising carrier rate to the patho- 
genesis of an epidemic; frequently, clinical strepto- 
coccal disease did not parallel the carrier rate,!* 16 
nor was there always a rise in the pharyngeal carrier 
rate to serve as a sign of an approaching epidemic.!” 
Since mass sulfadiazine prophylaxis failed, owing to 
the appearance of sulfonamide-resistant strains,!® 19 
control of all the carriers has not been feasible by 
any method devised to date. 

Hamburger and his associates?® have recently 
proved the existence of the “‘dangerous” nasal car- 


esented at a symposium in honor of Lady Viney at the Evans 
ial, Massachusetts Memorial Hospitals, on April 25, 1947. 


fInstructor in medicine, Boston University School of Medicine; resi- 
physician, Evans Memorial, Massachusetts Memorial Hospitals; 
merly, member, Commission on Air-Borne Infections, Army Epidemi- 
ical Board, Preventive Medicine Division, Office of the Surgeon 
General, United States Army. 


rier of beta-hemolytic streptococci, who disseminates 
at least one hundred times the numbers of organisms 
from his respiratory tract as patients or carriers with 
pharyngeal implantation only. The possibility of 
identifying and controlling the relatively few such 
carriers offers a new method of preventing strepto- 
coccal epidemics and solves many discrepancies in 
the epidemiologic pattern of streptococcal disease. 
It is the purpose of this paper to assess the evidence 
that the nasal carrier transmits the bulk of strepto- 
coccal infections of the respiratory tract and to re- 
view all the known factors pertaining to this con- 
dition. 


Metuops Usep 


Recognition of the importance of nasal carriers 
occurred more or less as a by-product of quantita- 
tive studies of environmental contamination by the 
Commission on Air Borne Infection under the direc- 
tion of Dr. O. H. Robertson. In these studies ex- 
tensive use was made of the conveniently identified 
and typed hemolytic streptococcus as an indicator 
organism of respiratory contagion in Army hospital 
wards and barracks, in the course of studies on the 
control of air-borne and dust-borne contagion. A 
number of methods were employed in these studies, 
many of which, although simple, reflect the efforts 
made to quantitate the amount of environmental 
contamination by patients and carriers. 

The daily streptococcal output of ward patients 
was estimated, sterile cloth patches 12.7 by 12.7 cm. 
being stapled overnight to the bottom sheet of the 
patient’s bed. These were subsequently subcultured 
by rinsing in broth and plating aliquots, from which 
counts could be made.?® Previous studies had 
demonstrated that the bottom sheet showed the 
highest degree of streptococcal contamination of 
any item of the bedding.” 

The potential nasal streptococcal output of pa- 
tients and carriers was estimated by means of the 
standard nose-blow test, in which, after steriliza- 
tion of the hands, the nose was blown three times 
into a sterile handkerchief, 12.7 by 12.7 cm. in 
diameter, which was subsequently subcultured as 
described above.” 

The number of streptococci residing on the hands 
was estimated both before sterilization and after 
the nose-blow test, by washing of the hands for a 
constant interval in a standard amount of broth, 
from which cultures were obtained.” 
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Cultures were made of clothing, bedding and floor 
dust, the suction device described by Lemon” being 
used. The entire exposed upper surface of the 
blankets as made up on the bed was “‘vacuumized” 
for a constant interval, and subcultures were made 
of the dirt trapped in the scrubbing chamber of the 
device. The outer surfaces of blouses, shirts, trou- 
sers and coats were similarly cultured, and measured 
areas of floor surface underneath or around carriers’ 
beds could be sampled with the same device. 

Air cultures utilizing both settling plates and the 
suction device previously described, as adapted for 
collection of air-borne bacteria, were made.”* The 
suction device has a known efficiency for collection 
of air-suspended bacteria and virus close to 90 per 
cent and can sample fairly large volumes of air, from 
10 to 30 cubic feet. Pour plates made from the 
scrubbing fluid in the sampler in suitable dilution 
can be studied for both total bacteria and air-borne 
hemolytic streptococci. 

Cultures of the pharynx bilaterally in the region 
between the anterior and posterior tonsillar pillars 
were made at daily, weekly or monthly intervals as 
indicated. At the same time nasal cultures were ob- 
tained by the use of slightly thinner swabs rubbed 
over the mucosa of the anterior nares to a depth of 
not more than 2.5 to 3.0 cm. 

All streptococcal cultures from the environment 
were poured in duplicate blood-agar gentian violet 
(in a 1:500,000 to 1:750,000 dilution) plates for 
counting and subsequent grouping and typing by 
the methods of Swift, Wilson and Lancefield.5 Nose 
and throat cultures on plain blood agar were care- 
fully described, and the amounts of streptococcal 
growth roughly estimated, prior to grouping and 
typing. 

A limited number of carriers and healthy controls 
were studied for anti-streptolysin “0” titer varia- 
tions, the method as modified by Rantz and Ran- 
dall™* being utilized. 

The investigations were carried out over a period 
of four years (1942-1946), chiefly at Chanute Field, 

Illinois, Camp Carson, Colorado, Fort Lewis, Wash- 
ington, and the University of Chicago School of 
Medicine. The co-operation of the United States 
Army Medical Department facilities at these posts 
was of great help, and the work was part of an ex- 
tensive program of research administered by the 
Army Epidemiological Board, Preventive Medicine 
Division, Office of the Surgeon General. 


EPpIpEMIOLOGY AND CHARACTERISTICS OF THE NasAL 
CARRIER 


Early in the course of these investigations certain 
basic facts became evident that later led to the nasal 
carrier studies. Parallel studies in hospital wards 
and Army barracks earlv in the war indicated that 
the rate of bacteriologic and clinical cross infection 
with a given type of streptococcus could usually 
be correlated with the predominance of this type 
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in the air or dust from floor and bedclothes.?® °6 
Furthermore, analysis of the rate of air and dust con- 
tamination in different portions of a hospital ward 
or barracks squad room revealed definite foci from 
which the predominant streptococcal type orig- 
inated. These marked variations in the degree and 
type of environmental contamination, however, 
could not always be related to the numbers of 
streptococci in the pharynx and saliva of the per- 
sonnel present. Some patients with clinical pharyn- 
gitis and strongly positive throat cultures were ob- 
viously rapidly seeding their environment with 
streptococci, whereas many others equally sick dis- 
tributed very few streptococci to their bedding, 
clothing or surroundings. The bedding of ambula- 
tory pharyngeal carriers in the barracks was fre- 
quently no more highly contaminated by strepto- 
cocci than that from beds of noncarriers, and in 
many cases there was no similarity of types, indicat- 
ing that these beds had been seeded from some 
other source. 

Eventually, a patient with clinical sinus disease 
was observed by Hamburger to be a most profuse 
disperser of streptococci, and routine nasal cultures 
were then instituted. These soon disclosed that al- 
most all cases or carriers of streptococci with 
strongly positive nose cultures could be classified as 
‘dangerous’ in that they were seeding their environ- 
ment with tremendous numbers of micro-organisms 
each day, as measured by any one of the several 
tests employed. Carriers or patients in whom the 
nasal cultures were weakly positive usually showed 
less ability to disseminate streptococci, although 
they often exceeded the simple pharyngeal carriers 
in this respect.?° 

Since the phenomenon of dosage is of such impor- 
tance in the determination of experimental infection, 
and since the degree of dust and air contamination 
must reflect the quantitative fluctuations in the sum 
total of streptococcal excretion by carriers and cases, 
it is of interest to review the differences in the num- 
bers of hemolytic streptococci dispersed by the nasal 
carrier in contrast to the simple pharyngeal carrier. 

Nasal carriers who were “strongly positive” were 
found to be capable of blowing out an average of 
11,000,000 streptococci by the nose-blow test. At 
times as many as 1,000,000,000 organisms were ex- 
pelled, and it should be emphasized that some of 
these patients showed minimal evidence of coryza 
or rhinitis. Very few if any streptococci were ever 
found in the nose blows of pharyngeal carriers with 
negative nose cultures, and weakly positive nasal 
carriers gave intermediate results. During induced 
sneezing and coughing, nasal carriers were found to 
excrete a significantly larger number of streptococci 
than the pharyngeal carriers, although no sig- 
nificant differences were found in the salivary con- 
tent of these bacteria.” 

The hand washes of 74 pharyngeal patient carriers 
yielded an average of only 4700 streptococci per test, 
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whereas 106 nasal patient carriers yielded an average 
of 790,000 organisms. As might have been expected, 
sterilization of the hands of these nasal carriers by 
washing in soap and water followed by a rinse in 70 
per cent alcohol was considerably more difficult 
than that of the pharyngeal carriers. The hands of 


Ficure 1. Environmental Cultures, Using a Bubbler-Suction 
Sampler, from the Vicinity of an Asymptomatic Ambulatory 
Nasal Carrier (Nose and Throat Cultures Strongly Positive). 
A demonstrates culture of blankets on bed (75,800 streptococci), 
B culture of comforter (62,100 streptococci), C culture of blouse 
(20,200 streptococci), D culture Y 5 shirt (17,800 streptococci), 
and E culture of floor dust immediately surrounding and beneath 
bed (6700 streptococci). The figures represent only a small 
percentage of the total organisms present; successive samplings 
yield almost as many streptococci as initial tests. Plates ys 

represented 1:100 of the total culture. 


nasal carriers were resoiled back to their original 
state by a few nose blows into a sterile handker- 
chief. Forty per cent of the pharyngeal carriers were 
noted to have negative hand cultures.” 

The accumulation of streptococci on the cloth 
patches exposed overnight on the beds of hospital- 
ized patients occurred at a rate about one hundred 
times as fast in the nasal patient carriers as in the 
pharyngeal patient carriers. Patients with negative 
nose cultures usually yielded only 600 to 900 or- 
ganisms by the patch test, whereas an average of 
50,000-60,000 streptococci were recovered from 
tests on patients with strongly positive nasal cul- 
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tures; no significant differences were observed be- 
tween cases with and without a scarlatiniform rash.?° 

Somewhat less marked differences in the blanket 
content of streptococci were noted in the barracks 
surveys of beds of ambulatory nose and throat car- 
riers. Both strongly and weakly positive nasal car- 
riers were included in the statistics, and the latter 
were shown to cause much less contamination of the 
bedding. Also, no doubt many beds showed evi- 
dences of the prolonged survival of streptococci in 
blankets belonging to men who had once been both 
pharyngeal and nasal carriers but in whom the nose 
culture had cleared by the time of the survey. 
Streptococci have been shown to survive in bedding 
for periods as long as 5 months.2? In the barracks, 


E 


Figure 2. Environmental Cultures, Using Same Technic as 
That in Figure 1, from the Vicinity of an Asymptomatic 
Ambulatory Pharyngeal Carrier (Nose Cultures Negative, and 
Throat Cultures Strongly Positive). 
A demonstrates culture of blankets on bed (900 streptococci), B 
culture of comforter (500 streptococci), C culture of blouse 
(negative), D culture of overcoat (100 streptococci), and E 
culture of floor dust immediately surrounding and beneath bed 
(100 streptococci). 


the beds of nasal carriers yielded an average of 66 
per cent more streptococci than those of pharyngeal 
carriers; furthermore, the same type was recovered 
from nasal carriers and bedding in 74 per cent of 
cases, as contrasted to only 30 per cent of pharyn- 
geal carriers. The streptococcal content of bedding 
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belonging to both types of carriers was significantly 
greater when the same type was recovered from 
carrier and bed, as might have been expected. 

Further studies of the environment of individual 
nasal and pharyngeal carriers in barracks, in whom 
the approximate duration of the carrier state was 
known, demonstrated again the hundredfold dif- 
ference in amount of streptococcal dissemination 
to the environment (Fig. 1 and 2), and in several 
cases the nasal carriers were observed to initiate a 
localized barracks epidemic caused by their own 
type of streptococcus.??-*® It was also found that if 
the nasal carrier state persisted for four to six weeks, 
these dispersers could continue to be distinct 
hazards to their barracks mates, especially if they 
were transferred to another barracks whose per- 
sonnel had not been previously exposed to their 
strain. 

The numbers of air-borne streptococci were found 
to be directly dependent on the presence or absence 
of nasal carriers of beta-hemolytic streptococci, both 
in hospital wards and in Army barracks. Over 
twenty-five times as many streptococci were re- 
covered from the air of a ward housing patients with 
strongly positive nasal cultures as from the air of a 
similar ward housing tonsillitis-pharyngitis patients 
with positive pharyngeal cultures only.?° In the 
barracks, whenever large numbers of hemolytic 
streptococci were recovered from the air (up to 100 
to 150 per cubic foot), a nasal disperser of strepto- 
cocci was identified in the personnel.?® 

The majority of traceable hospital cross infections 
were found by Hamburger to be due to nasal carriers 
on the wards. Almost all patients who spread in- 
fection had high streptococcal outputs as measured 
by the patch test (from 40,000 to 500,000 organisms) 
whereas the majority of patients who failed to spread 
infection had less than 40,000 streptococci on the 
most highly contaminated patch. Eleven of 12 cases 
of ward cross infection were traced to nasal carriers, 
and only 1 to a pharyngeal carrier. A food-borne 
streptococcal epidemic was traced to a food handler 
with a strongly positive nasal culture who handled 
pies in the incubation period of the pharyngitis; cul- 
tures of the hands yielded 10,000,000 organisms of 
the type responsible for the epidemic.”® As mentioned 
above, barracks epidemics were traced to single 
nasal dispersers among the personnel. One asympto- 
matic nasal carrier caused 10 cases to be admitted 
to the hospital from his barracks in two weeks. He 
was hospitalized for another three weeks for study 
of the streptococcal output and treated for five days 
with full doses of sulfadiazine; during his hospital 
stay he acquired another streptococcal type and was 
still carrying large numbers of streptococci in his 
nose on discharge. The new type was not present in 
any of the personnel of the new barracks to which 
he was assigned; within a few days he had heavily 
contaminated the bedding, floor dust and air of both 
floors of this barracks, and induced an epidemic of 
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streptococcal cross infection involving 30 per cent 
of the personnel. Four patients who carried the new 
type of streptococcus were admitted to the hospital 
from this barracks during the next two-week period. 
Extensive environmental contamination was found 
to precede the appearance of cross infections.?® This 
patient illustrates the fallacy of present-day quaran- 
tine regulations and the role that the hospital itself 
may play in the dissemination of streptococcal 
disease among the population it serves. 

Finally, the nasal carrier rate of troops was found 
to correlate well with the rates for streptococcal 
disease. In units having a low incidence of strepto- 
coccal disease (0.4 per cent of personnel hospitalized 
in a six-week period) the nasal carrier rate was 0.13 
per cent, or 1 for every 41 pharyngeal carriers. Units 
having a moderately high incidence of streptococcal 
disease (5.7 per cent of personnel hospitalized) 
showed a nasal carrier rate of 4.2 per cent, or about 
1 nasal carrier out of every 4 throat carriers. Under 
epidemic conditions in which nearly a third of a unit 
was hospitalized in this period, 40 per cent of the 
population were found to be nasal carriers, or four 
fifths of all the throat carriers.2° These figures can 
be compared with the incidence of nasal carriers of 
streptococci among hospital admissions for pharyn- 
gitis or scarlet fever, which ranged from a quarter 
to two thirds of the cases.?% #1 

In view of the obvious importance of the nasal 
streptococcal disperser, numerous studies were 
carried out to define more clearly the factors in the 
individual patient that determined the presence or 
absence of a profuse growth of streptococci in the 
nose. It should be emphasized that almost all nasal 
carriers yield strongly positive pharyngeal cultures. 
It appears from routine repeated surveys of popu- 
lations that the nasal carrier state is a far more 
transient condition than the pharyngeal carrier 
state, occurring in the first few days or weeks after 
the patient has acquired a new streptococcal type. 
Clinical disease may or may not follow the appear- 
ance of streptococci in the nose and throat. Occa- 
sionally, streptococci have been found only in the 
nose and not in the throat,?® #! but usually within 
twenty-four to forty-eight hours when the cultures 
were repeated the throat was positive. The same 
type of streptococcus is almost always present in 
both locations. Proliferation of streptococci in the 
nose may or may not be associated with coryza or 
symptoms and signs of paranasal sinusitis. 

The majority of so-called “healthy carriers” found 
by surveys gave a history of recent sore throat, 
cough or nasal discharge, but signs of tonsillitis and 
sinusitis were not frequent. Many showed a 
moderate degree of pharyngeal injection, but no re- 
liable distinction could be made at any time on a 
clinical basis between this group and the non- 
carriers. Most of the nasal carriers discovered by 
cultural surveys did not report to sick call at any 
time, and the rest were usually returned to duty 
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by the dispensary physician.” In spite of the mild- 
ness of the signs and symptoms, evidence was ob- 
tained of a rising or elevated antistreptolysin titer 
in 50 to 70 per cent of the ambulatory nasal carriers, 
and it was concluded that in most cases they repre- 
sented missed cases of infection rather than true 
contact carriers with only a symbiotic disease state. 
It should be emphasized that some of the most 
“dangerous” of these carriers complained of few 
symptoms. 

Among patients hospitalized with positive nasal 
cultures the majority had a follicular tonsillitis or 
severe pharyngitis, and in this group about 60 per 
cent of cases showed roentgenologic evidence of 
sinus disease.?® The streptococcal output, however, 
did not depend on the presence or absence of sinus 
involvement, and one must conclude that in many 
cases marked proliferation of streptococci occurs on 
the nasal mucosa alone. It seems likely that the de- 
velopment of immunity to the infecting strain can 
be fairly well correlated with the decline in strepto- 
coccal output of many of these carriers and with 
the gradual return of the nasal mucosa to its normal 
streptococcus-free state. Within ten days after ad- 
mission the streptococcal output of 80 per cent of 
hospitalized nasal carriers fell to low levels, and two 
months later only 13 per cent of these patients 
carried any streptococci in the nose, although half 
were still pharyngeal carriers. Many barracks car- 
riers showed an even shorter duration of the nasal 
carrier state. 

Since the symptoms of the ambulatory nasal 
carrier may be mild and nonspecific, however great 
their streptococcal output, their control assumes 
corresponding importance and difficulty. Cultural 
surveys, which are the only sure method of selecting 
these cases out of the herd, may be performed rapidly 
by the placing of the streakings of nasal swabs from 
4 cases on quadrants of a single blood-agar plate. 
Two to 4 patients can be cultured a minute, depend- 
ing on the amount of teamwork. Presumptive 
identification of these cultures is much easier than 
that of the pharyngeal cultures, especially when 
large numbers of organisms are recovered.?® 

The chemotherapeutic control of ambulatory nasal 
carriers has been temporarily successful both with 
prophylactic doses of sulfadiazine (in the absence of 
a large proportion of resistant strains) and with 
calcium penicillin in oil and beeswax (Romansky 
formula). Sulfadiazine therapy (1.0 gm. daily or 
more), which clears the nose in two thirds or more 
of asymptomatic carriers and even in patients may 
markedly lower the streptococcal output to a safe 
level, should be carried out for at least three weeks 
to prevent relapse in many carriers after cessation 
of therapy. Calcium penicillin given in one dose of 
300,000 units a day in oil and wax was found to be 
much more effective in eradicating streptococci from 
both the nose and the throat in patients, but half 
the cases showed a relapse with the same type 
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after five to seven days of therapy. One quarter of 
the total again manifested strongly positive nose- 
blow cultures one to five days after termination 
of therapy. This period of therapy seems to have 
been too short for adequate control of patient 
carriers. 


Discussion 


The importance of the nasal carrier of hemolytic 
streptococci has been referred to by numerous work- 
ers in the field of streptococcal epidemiology. Among 
the first to utilize nasal cultures were Meleney and 
Stevens,* who, in 1926, reported an epidemic of post- 
operative streptococcal wound sepsis that was traced 
to the instrument nurse, a nasal carrier. There were 
several other possible sources for infection from 
pharyngeal carriers on the surgical staff, but care- 
ful serologic analysis utilizing reciprocal agglutina- 
tion and agglutinin absorption confirmed the iden- 
tity of one of the wound strains and that isolated 
from the nurse’s nose. In 1933 Colebrook®* was im- 
pressed with the possible role of nasal carriers in the 
production of puerperal sepsis, because of the in- 
creased potentialities for contamination of the hands 
by handkerchiefs, and cites several cases in which 
nasal carriers seemed to be the source of infection. 
Hare,** in 1941, first demonstrated that nasal car- 
riers expelled more streptococci than throat carriers, 
noting in 3 cases that the contamination of the per- 
son was more widespread and of longer duration than 
when only the pharynx was involved. In 1944 
Coburn*®? reported two outbreaks of streptococcal 
disease traceable to post-infection carriers who had 
clinical and roentgenologic evidence of sinus involve- 
ment; nose cultures were not performed. Gordon,** 
in 1932, observed that discharged scarlet-fever pa- 
tients with rhinitis or sinusitis were more likely to 
transmit infection than patients without complica- 
tions, or those with other complications, such as 
suppurative otitis media. The relative lack of in- 
fectivity of simple pharyngeal carriers noted above 
confirms the conclusions of Bloomfield and Felty,°® 
who in 1923 observed the paucity of cross infection 
between chronic pharyngeal carriers and normal 
persons rooming together. 

The finding that the nasal streptococcal carrier is 
in most cases an “acute” carrier who has only re- 
cently acquired the organism and from whom dis- 
persion of streptococci gradually diminishes as local 
or general immunity develops re-emphasizes the 
conclusions drawn by Blake*® after World War I 
regarding the importance of acutely infected in- 
dividuals in the genesis of epidemics. Although 
Bloomfield and Felty’s study emphasized the local 
parasitism of the tonsil by hemolytic streptococci 
under conditions of sporadic disease, vast and bitter 
experience has repeatedly shown that virus diseases 
affecting the upper respiratory tract, especially in- 
fluenza and measles, predispose to secondary in- 
fection with the streptococcus, which then readily 
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invades on a wide scale the mucosa of the upper and 
lower respiratory tract.“ In view of Glover’s® pro- 
duction of nasal dispersers of streptococci in ferrets 
doubly infected with influenza A virus and Group C 
streptococcus, it would be extremely interesting to 
know what proportion of acute nasal streptococcal 
carriers have had their respiratory mucosa already 
damaged by influenza virus or the virus of the com- 
mon cold. These ferrets proved highly contagious 
when placed in close association with other healthy 
ferrets, and it was shown that administration of 
streptococci alone infected only the tonsils of the 
animals, but not the nasal membranes. Infection of 
the membranes with streptococci was possible only 
by means of an antecedent or concomitant virus 
infection. 


Since the chemotherapeutic control of nasal dis- 


persers by any means except mass prophylaxis pre- 
supposes routine carrier surveys at close intervals 
(ideally, twice weekly), the use of less cumbersome 
and protracted safeguards appears to be indicated. 
Hand contamination from the nose seems to be the 
most important route of dissemination, and much 
use could therefore be made of oiling procedures for 
all handkerchiefs, masks, toweling, bed linen, 
blankets and clothing with which patients and car- 
riers might come in contact. These procedures have 
been adapted to standard laundry use and are 
cheap, nonirritant and safe from fire hazard. The 
treated textiles cannot be distinguished from those 
untreated, although the process permanently im- 
pregnates woolen fabrics.“ These oiling pro- 
cedures have been shown to prevent the major por- 
tion of secondary contamination of air and dust re- 
sulting from streptococcal carriers.’ Air disinfection 
with glycol vapors has been shown to enhance the 
effect of oiled bedding in reducing streptococcal 
aerial pollution." 

As Hamburger?” ** suggests, it seems logical to 
set up new criteria for the discharge of patients with 
streptococcal tonsillitis from hospitals, regardless of 
the presence or absence of a rash. No patient should 
be discharged who has a strongly positive nasal cul- 
ture, and all such patients should be carefully iso- 
lated or given adequate suppressive chemotherapy. 
Probably, most patients with only a few colonies in 
the nose cultures could be discharged after three 
weeks in the hospital, provided that there were no 
_ known susceptibles such as young children or pa- 
tients with rheumatic fever in the home environ- 
ment. Proper instruction concerning cleanliness of 
the hands and disposal of nasal secretion would be 
an additional safeguard. At least two nose cultures 
prior to discharge should be obtained, preferably at 
least forty-eight hours or more after discontinuance 
of chemotherapy. 

There is evidence that other bacteria causing 
upper respiratory infections are disseminated from 
the nose in a manner similar to that by which the 
hemolytic streptococcus is spread. For instance, 
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nasal diphtheria has been regarded by Place*® as 
“by far the most contagious, as discharge through 
methods and habits of handling may be readily 
spread about by contact, handkerchiefs, towels, 
lavoratories, candy, toys, hands, garments, etc. 
Moreover, nasal cases very often escape early de- 
tection, under the guise of colds, and allow a longer 
period of contact than other forms.” Localized 
diphtheria epidemics have been traced to nasal car- 
riers of the same type.** Ward and Henderson,‘ in 
1907, were not able to control a diphtheria epidemic 
until they had isolated the nasal as well as the 
pharyngeal carriers among the population. 

Similarly, it is thought that the spread of Staphylo- 
coccus aureus can best be related to its presence or 
absence on the nasal mucosa, from which the hands 
are secondarily contaminated. Miles and his co- 
workers*® studied the relation of nasal staphylo- 
coccal carriers to wound infection and the bac- 
teriology of the carriers’ skins, noting carrier rates 
of 40 to 50 per cent, with many nasal carriers yield- 
ing positive skin cultures. It was possible to prove 
similarity of types in the nose and on the hands by 
the phage typing technic in a limited series, and the 
conclusions were that the hands were the main 
source for dissemination of coagulase-positive 
staphylococci from the nose. 

Contamination of the hands by staphylococci and 
streptococci from nasal sources may explain some of 
the epidemics of food-borne disease caused by these 
organisms reported from military and civilian sources 
in the past few years.”® 4 It is well to remember that 
organisms from the upper respiratory tract of food 
handlers may be just as dangerous as intestinal 
pathogens when opportunity occurs for food con- 
tamination, and, in addition, much of the intra- 
familial spread of beta-hemolytic streptococci may 
occur by this route.5° Transmission of streptococci 
by hand-to-mouth contamination (or. via fomites) 
seems to be particularly important in children. As 
a result of observations on the inadequate steriliza- 
tion of mess kits during the influenza pandemic of 
1918-1919, Cumming and Spruit* stressed the sig- 
nificance of streptococci and pneumococci on the 
hands and in the wash water in explaining the high 
incidence of secondary bacterial infection among 
troops in World War I. They noted beta-hemolytic 
streptococci in the mess-kit wash water in 84 per 
cent of examinations and on the hands of 38 per cent 
of military personnel. Their studies, which included 
observations on the experimental transmission of 
mouth-inoculated Serratia marcescens, tended to 
show a lower incidence of pharyngeal streptococcal 
carriers and a reduced incidence of influenza and 
measles among troops boiling all their mess gear as 
contrasted with a carefully selected control group 
with inadequate wash-water temperatures.” It is 
well to recall these studies to emphasize the varied 
routes that upper respiratory pathogens may take 
in passing from person to person. 
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Finally, it should be remembered that the simple 
pharyngeal carrier of beta-hemolytic streptococci 
always represents a hazard to his fellows, different 
from that arising from a nasal carrier only in degree. 
Much of the sporadic transfer of streptococci prob- 
ably takes place chiefly from the pharyngeal car- 
riers, as the very low incidence of nasal carriers 
under these conditions attests. 


SUMMARY 


There is at present ample evidence that the 
“strongly positive” nasal carrier of beta-hemolytic 
streptococci disperses approximately one hundred 
times the number of organisms to his environment 
as the pharyngeal carrier, irrespective of the presence 
of a rash or the severity of the symptomatology. 
Most of the nasal carriers represent cases of strepto- 
coccal infection in the acute phase so far as can be 
determined by clinical and immunologic evidence, 
although in many cases symptoms are so mild that 
they are overlooked or neglected. Probably less than 
10 per cent of these carriers continue to disperse 
large numbers of streptococci for periods longer than 
two or three weeks. Such carriers as these, however, 
may initiate localized outbreaks of streptococcal 
disease, and when acute nasal carriers are mul- 
tiplied as a result of cross infection, the incidence of 
clinical disease will rise sharply, with a secondary 
rise in the pharyngeal carrier rate representing con- 
tact carriers and convalescent cases with persistent 
parasitism and slight potentiality for production of 
secondary cases. Widespread and lasting control of 
the proliferation of streptococci on the nasal mucosa 
is one of the chief problems in the prevention of 
epidemic streptococcal disease today. 

Chemotherapy with sulfadiazine (in the absence of 
resistant strains) or penicillin, newer technics of en- 
vironmental dust control with oil and air sanitation 
using germicidal vapors have been shown to have 
definite value in reducing possibilities for cross in- 
fection offered by nasal streptococcal dispersers. 
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CASE 33521 
PRESENTATION OF CaAsE 


A fifty-year-old woman was admitted to the hos- 
pital because of abdominal pain. 

One week before entry, two hours after a normal 
bowel movement, the patient was suddenly seized 
with severe persistent lower abdominal crampy pain, 
and a few hours later she began to vomit. A phy- 
sician gave her some pills, following which she passed 
some gas, but the pain persisted throughout the ab- 
domen and she continued to vomit. She was then 
taken to another hospital, where a Miller—Abbott 
tube was passed. This lessened the distention, and 
she stopped vomiting. 

Twenty-three years before entry and again three 
years later, the patient had full-term normal de- 
liveries but had had a great deal of pain throughout 
both pregnancies. For this reason she was sterilized 
six years after the last pregnancy by the removal of 
the tubes and one ovary; the appendix was also re- 
moved. The menopause occurred nine months 
before admission, and she had subsequently had only 
intermittent bleeding. 

Physical examination revealed a slightly distended 
“doughy” abdomen with active peristalsis. There 
was a freely movable, nontender golfball-sized mass 
in the left midabdomen. Vomiting had ceased. She 
passed gas by rectum, and an enema gave good 
results. 

The temperature was 98°F., the pulse 90, and the 
respirations 22. The blood pressure was 118 systolic, 
70 diastolic. 

The red-cell count was 4,660,000, with a hemo- 
globin of 11.4 gm. and a hematocrit of 39 per cent. 


The white-cell count was 11,200, with 87 per cent 
neutrophils. The serum chloride was 85 milliequiv. 
per liter. The serum protein, the nonprotein nitro- 
gen, the fasting blood sugar and the prothrombin 
time were within normal limits. 

An x-ray film showed the tip of the Miller-Abbott 
tube in the left midabdomen, with dilated loops of 
small bowel both proximal and distal to the tip. 

The day after admission the dilated loops proxi- 
mal to the tube were no longer visible, whereas those 
in the right lower quadrant close to the cecum per- 
sisted. On the third day the tip of the Miller—Abbott 
tube was still in the same position. Injection of 50 cc. 
of barium through the tube revealed knuckling and 
narrowing of the small bowel to a width of 1.0 cm. 
or less. There was no evidence of prominence of the 
mucosa. The loops of bowel immediately proximal 
and distal to the tip were not dilated. A film taken 
four hours later showed the barium to have stopped 
in the same loops, and the persistent dilated loops 
of small bowel were noted in the right side of the 
abdomen. 

The patient wa» treated with Amigen, vitamin B,, 
hykinone and intravenous 5 per cent dextrose in 
saline solution. The chloride increased to 94 milli- 
equiv. per liter, and the hematocrit and hemoglobin 
were reduced to 34 per cent and 9.4 gm. respectively. 

An operation was performed on the third hospital 
day. 


DIFFERENTIAL DIAGNOosIS 


Dr. CiaupE E. We cu: This is an obvious case 
of intestinal obstruction. One of our major problems 
is to determine the site of the obstruction. Clinically 
the best clue is the location of the pain. The patient 
had severe lower abdominal crampy pain, which 
usually means that the colon is involved rather than 
the small bowel. However, when a patient begins 
to vomit shortly after the attack of cramps, ob- 
struction is presumed to be in the small bowel rather 
than the large, and the repeated vomiting is evi- 
dence more in favor of small-bowel than large-bowel 
obstruction. Since the character of the pain during 
the pregnancies is not described I am unable to make 
much out of this symptom. 

“She was sterilized six years after the last preg- 
nancy by the removal of the tubes and one ovary.” 
That, I might suggest, is an unusual method of 
sterilization and implies that there was something 
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wrong with the pelvic organs at that time requiring 
removal of the ovary. 

“The menopause occurred nine months before ad- 
mission, and she had subsequently had only inter- 
mittent bleeding.” That is a confusing statement, 
and is impossible to interpret. 

One should pay attention to masses, even though 
they are very small, but because of its character I 
shall say that this so-called mass was the distended 
balloon of the Miller-Abbott tube. I may be wrong, 
but it seems to fit better with the history. 

There is no note of vaginal or rectal examina- 
tions. In trying to abstract some of these histories 
it is difficult not to leave out some of the important 
points, but I think that we are justified in assuming 
that those examinations were made and were nega- 
tive. 

The blood studies showed evidence of dehydra- 
tion as brought out in the latter part of the record. 
There was a slight leukocytosis, with an increase 
of neutrophils, but not enough to be of great sig- 
nificance. The serum chloride was low because of 
the repeated vomiting. It would have been interest- 
ing to know whether the stool that was obtained by 
enema was guaiac positive or negative. That 
specimen probably eluded the watchful eye of the 
nurse on the ward and was disposed of before it 
reached the laboratory. 

May we see the x-ray films? 

Dr. StantEY M. Wyman: The first examination 
shows dilated loops of small bowel assuming a lace 
pattern. There is some barium remaining in the 
colon from a previous examination, and there is gas 
extending up to the region of the splenic flexure. The 
film taken the next day shows some decrease in dis- 
tention of the small bowel, but the tip of the Miller— 
Abbott tube is not changed in position. The posi- 
tion of the tube is constant throughout the series of 
films. Two days after the first film barium was in- 
troduced into the Miller-Abbott tube, and the spot 
films taken at the time of examination show the tip 
of the tube in the apparent area of narrowing at 
this point in the small bowel. It is rather hard to 
interpret this without having done the examina- 
tion. There is no definite evidence of a change in 
the mucosal pattern. This is a loop of dilated small 
bowel just distal to the tube, so that there is at least 
one point of narrowing in the small bowel without 
apparent involvement of the mucosa. 

Dr. We cu: Do you see any evidence of air in 
the liver radicles? 

Dr. Wyman: There is no evidence that I can see 
of gas extending up into the liver shadow. 

Dr. WeEtcu: You can see nothing that suggests a 
shadow of calcium rather than barium in the lower 
bowel? 

Dr. Wyman: I do not see any stones scattered 
through the abdomen. I think that there is at least 
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one point of narrowing in the small bowel that does 
not involve the mucosa, so far as I can tell. 

Dr. WE cu: The x-ray examination has been very 
helpful in many respects. Even if he had done the 
examination, I imagine that Dr. Wyman would agree 
that it would be difficult to interpret the spot films. 

When faced with a case of intestinal obstruction, 
the surgeon must attempt to be more specific and 
attempt to name the causative factor of the obstruc- 
tion. The first question is to determine whether the 
large bowel or the small bowel is involved. In this 
case the x-ray examination has been of great value 
because the barium studies have shown a fairly 
normal colon with no distention, indicating that the 
lesion involves the small intestine. The surgeon 
must next determine whether a strangulating or a 
nonstrangulating obstruction is present. Strangulat- 
ing obstruction is identified by the presence of ten- 
derness, by the absence of peristalsis and often by 
leukocytosis. A patient with this type of obstruc- 
tion must be operated on promptly. Obviously, 
a strangulating obstruction was not present in this 
case, so that we immediately rule out the strangulat- 
ing lesions of the small bowel producing obstruction, 
which include intussusception, mesenteric throm- 
bosis and volvulus. Consequently, we pass on to the 
nonstrangulating types. To begin with, there are a 
few rather unlikely lesions of the small bowel that 
can be excluded immediately. It is unlikely that this 
patient had an inflammatory lesion of the distal 
ileum. I assume that the statement in the x-ray in- 
terpretation that there was evidence of prominence 
of the mucosa is meant to indicate no evidence of 
regional ileitis. Is that correct? 

Dr. Wyman: I should think so. 

Dr. WetcuH: It would be unusual for regional 
ileitis to appear with the first symptoms at fifty 
years of age and then with acute obstruction. The 
same statement is true of other types of inflamma- 
tory diseases in the distal ileum. What, then, are 
the common and likely causes of the obstruction in 
this patient? If one can judge by percentage figures, 
hernia, either obvious or concealed, should be the 
most obvious choice. A careful examination was 
made of this woman, and the chances that a hernia 
was undiscovered are rather slight. A femoral 
hernia is often hard to find and may be overlooked. 
However, that is unlikely. In the presence of opera- 
tive scars, bands or adhesions furnish by far the 
most frequent causes of intestinal obstruction and, 
until we can discover a better cause, must be con- 
sidered seriously. 

The next thing to be considered is a foreign body. 
In this part of the country, where persimmons are 
not a favorite part of the diet, the only foreign body 
that commonly obstructs the small bowel is a gall- 
stone. That is a difficult diagnosis to make, espe- 
cially in the absence of signs pointing to the gall 
bladder. There was no gas in the biliary radicles 
and no evidence of stone by x-ray examination. 
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The third most probable cause to be considered 
is that of tumor involving the bowel. It is unlikely 
that this was a primary carcinoma of the ileum. The 
obstruction came on suddenly, and there was no 
evidence of bleeding by rectum. Our attention has 
been called to a mass, and that might be interpreted 
as tumor of the small bowel. I believe that we have 
a much better right to call it a distended Miller- 
Abbott tube. Could this have been one of the 
peculiar benign tumors of the lower portion of the 
small bowel, such as carcinoid? Again, there is no 
evidence in its favor; its rarity rules this diagnosis 
out as a likely possibility. 

Could the patient have had metastatic carcinoma 
arising somewhere in the abdomen and involving the 
terminal portion of the small bowel, especially at 
the multiple points of obstruction suggested by 
x-ray study? It is possible, but again in a woman 
the usual source of such a carcinoma is in the ovary 
and we have the right to assume that the pelvic 
examination had been negative. 

Since we have to make a diagnosis in this case of 
intestinal obstruction, I believe that it is obstruction 
of the small bowel, in the lower ileum, nonstrangulat- 
ing in type, due to bands from the previous opera- 
tion, 


CuinicAL D1acnosis 


Intestinal obstruction. 


Dr. WEtcu’s Diacnosis 


Intestinal obstruction, due to adhesive bands. 


ANATOMICAL DIAGNOSES 


Acute oophoritis and perioophoritis. 
Intestinal obstruction, due to inflammatory ad- 
hesions. 


PATHOLOGICAL DiscussION 


Dr. Tracy B. Mattory: I am sorry that the sur- 
geon who operated on this woman is not present to 
_ discuss the diagnostic problem. So far as the record 
is concerned he did not commit himself beyond the 
diagnosis of intestinal obstruction. 

The patient was explored, and several coils of small 
bowel were found adherent to a mass lying at the 
brim of the pelvis. The adhesions were fibrinous, 
and it was possible to separate them with blunt dis- 
section. When that was done, it was found that the 
mass was a considerably enlarged ovary measuring 
7 cm. in diameter, the center of which was filled 
with pus. The ovary was removed, and following 
operation the patient made a rapid convalescence. 
Inasmuch as the uterus and both tubes had been re- 
moved fourteen years before, I believe that we are 
safe in assuming that this was a hematogenous 
infection of the ovary. 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


CASE 33522 


PRESENTATION OF CASE 


First admission. A fifty-one-year-old housewife 
was admitted to the hospital because of shortness of 
breath. 

Twenty-nine years before entry she had an attack 
of rheumatic fever characterized by pain and swell- 
ing of the wrists and hands. She was put to bed for 
three months. After this she felt well and had two 
children. She was told, however, that her heart was 
weak, and eighteen years before entry her -last 
pregnancy was terminated for this reason. Two 
years before entry she began to have dyspnea on 
exertion, requiring bed rest occasionally for a day 
or two. Recently she had to use two pillows at 
night. —Two weeks before entry she “contracted a 
cold” with cough and daily expectoration of several 
tablespoonfuls of foamy, sometimes blood-stained 
sputum. She became extremely dyspneic and orthop- 
neic, and was treated with digitalis, Mercupurin 
and penicillin with doubtful improvement. On the 
night before admission she became worse, with 
severe cough and orthopnea. : 

Physical examination revealed an orthopneic 


‘ woman, with some cyanosis and malar flush. The 


neck veins were distended and pulsating. There 
were basal rales on both sides of the chest. An ex- 
amination of the heart was reported as follows: 


The heart is tremendously enlarged to the left and right, 
with the point of maximal impulse and left border of dull. 
ness at the anterior axillary line in the fifth interspace. 
There is enlargement to the right in the fifth space, with 
the right border of dullness 5 cm. from the midsternal line. 
There are sounds of good que: The mitral first sound 
is strong and booming, and the pulmonic second sound is 
very much increased and duplicated. At the apex there 
are Grade IV systolic and diastolic murmurs, with an 
accompanying thrill. The systolic murmur is loud and 
harsh through all of systole and is transmitted to the back. 
The diastolic murmur is very loud and low pitched and 
occupies all of diastole, with the strongest element in mid- 
diastole. In the right lower pores of the chest anteriorly, 
over the upper border of the liver, there is a very loud 
Grade III or IV rough systolic murmur with a thrill. At 
the base no murmurs that can be separated from the widely 
transmitted ones noted above can be made out. The 
rhythm is totally irregular. 


The liver edge was palpated 10 cm. below the costal 
margin and was firm. The spleen was felt 2 cm. be- 
low the costal margin. No abdominal fluid was de- 
tected. There was only minimal pitting edema of 
the ankles. 

The temperature was 101.4°F., and the pulse 96. 
The blood pressure was 120 systolic, 80 diastolic. 

An electrocardiogram showed auricular fibrilla- 
tion, the ventricular rate averaging 100. The QRS 
complex was 0.09 second, with normal voltage, 
right-axis deviation, absent R, prominent QS and 
very low T waves in Lead 1, sagging ST segments 
in Leads 1, 2 and 3, slightly inverted T waves in 
Leads 2 and 3, small R and prominent S waves in 
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Leads CF, and CF, and upright T waves in Leads 
= CF,and CF;. There was one ectopic ventricular 
eat. 

X-ray examination of the chest revealed that the 
heart was enormously enlarged in all directions, the 
transverse diameter being 22 cm. and the chest 
25.5 cm. There was calcification of the arch of the 
aorta. The left auricle appeared extremely large, 
pressing on the left main bronchus and compressing 


Figure 1. 


it posteriorly. There was fluid in both pleural cavi- 
ties. The hilar shadows were prominent (Fig. 1). 

Examination of the blood disclosed a hemoglobin 
of 14 gm. and a white-cell count of 12,000, with 90 
per cent neutrophils. The sedimentation rate was 
14 mm. in 1 hour (corrected). The prothrombin time 
was normal. The van den Bergh reaction was 0.8 mg. 
per 100 cc. direct and 1.4 mg. indirect. The cephalin- 
flocculation test was +++ in forty-eight hours. 
The urine showed a + test for albumin, with an 
occasional hyaline cast in the sediment. The stools 
were guaiac negative. 

The patient was treated with penicillin, a low- 
sodium diet, ammonium chloride and Purodigin. 
She had an episode of severe dyspnea and pain in 
the right side of the chest the day after admission. 
Following this her condition improved steadily. 


The temperature, pulse and respirations were nor- » 


mal, and the chest rales cleared. After two weeks 
she was discharged to a nursing home on a main- 
tenance dose of Purodigin. | 

Second admission (five weeks later). The patient 
was readmitted because of severe dyspnea and chest 
pain. In the interval she had stayed in bed most of 
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the time. For two weeks prior to readmission she 
had sharp pains in the right axilla, aggravated by 
cough and respiration. On the day before readmis- 
sion she had a “‘cold,”’ and around supper time, she 
suddenly developed a persistent cough and foamy, 
white sputum. The dyspnea and pain in the right 
side of the chest became very severe, and she had 
to sit up in bed all night. By morning she felt fever- 
ish and had noticed some blood staining of the 
sputum. 

Physical examination revealed dyspnea, cyanosis 
and cough. The temperature was 103°F. There 
were rales in both sides of the chest but no signs of 
consolidation or fluid. There was a transient fric- 
tion rub in the left axilla. The heart signs were the 
same as on the previous admission. The rate was 
irregular with a pulse of 90 and a blood pressure of 
115 to 120 systolic, 70 to 80 diastolic. The liver 
edge was palpated four fingerbreadths below the 
costal margin and was pulsating. There was shifting 
dullness in the flanks and bilateral ankle edema, 
more on the right side. There was no calf tender- 
ness or pain on dorsiflexion. 

Examination of the blood disclosed a red-cell 
count of 4,100,000, with a hemoglobin of 14 gm., 
and a white-cell count of 8200, with 88 per cent 
neutrophils. The urine showed a specific gravity 
of 1.018, with a ++ test for albumin. The sputum 
was negative for pneumococci. An electrocardio- 
gram was similar to that on the previous admission. 

A bilateral femoral-vein ligation was done on the 
second hospital day. The congestive failure rapidly 
subsided with digitalis and Mercupurin, and after 
the fifth hospital day, the temperature remained 
normal. The patient was discharged at the end of 
two weeks on a low-sodium diet, digitalis, am- 
monium chloride and Aminophylline suppositories. 

Third admission (five weeks later). The patient 
returned to the hospital because of an incarcerated 
femoral hernia. A herniorrhaphy was done, and 13 
cm. of infarcted ileum was resected. She made a 
good recovery and was discharged eighteen days 
later on a regime of digitalis, ammonium chloride, 
a low-sodium diet and mercuhydrin intramuscularly. 

Fourth admission (six weeks later). Because of 
the gradual onset of additional symptoms of feverish- 
ness, night sweats, shoulder pains and malaise, the 
patient was readmitted. There were no chest, ab- 
dominal or back pains, gross hematuria, chills, pains 
in the fingertips or petechiae. 

The physical examination was essentially similar 
to that on previous admissions except that the ex- 
aminer noted systolic murmurs at the base on each 
side of the sternum, in addition to the. apical 'mur- 
murs and those in the right side of the chest. The 
spleen was firm, tender and palpable 3 cm. below 
the costal margin. There was only slight ankle 
edema. 

The temperature was 100°F. 
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An x-ray film of the chest revealed some fluid in 
the right pleural sinus. The electrocardiogram was 
unchanged. 

The hemoglobin was reduced to 10 gm. The red- 
cell count was 3,000,000, and the white-cell count 
was 7100. A cephalin-flocculation test was +++ 
in twenty-four and forty-eight hours, and the brom- 
sulfalein test showed only 4 per cent retention of 
the dye. Repeated blood cultures were negative. 
The urine gave a + test for albumin. 

The patient was hospitalized for sixteen days and 
during that time the temperature ranged from 98° 
to 100°F., the pulse from 70 to 80, and the respira- 
tions from 20 to 30. 

Final admission (eight weeks later). The patient 
had been reasonably well until the midnight before 
entry, when she complained to her daughter that she 
felt as though the blood were rushing to her head, 
and asked to go to the bathroom. The daughter 
helped her to the bathroom, and on returning the 
patient rather suddenly became severely short of 
breath and cyanotic and was unable to speak. There 
was no unconsciousness, convulsive movements or 
incontinence. 

Physical examination revealed a cyanotic, dysp- 
neic, slightly confused woman with a temperature 
of 100°F. The neck veins were distended and 
pulsating. The heart was fibrillating at a rate of 
95 per minute (apical), and the blood pressure was 
150 systolic, 90 diastolic. The lungs were resonant 
throughout. The respiratory sounds were faint, and 
there were tight expiratory wheezes over the entire 
chest. There were moist inspiratory rales at both 
bases, more on the right. The liver edge was pal- 
pated three to four fingerbreadths below the costal 
margin and was firm and sharp. The spleen was not 
felt. There was a +++ pitting edema of both 
ankles. There was flaccid paralysis of the right lower 
part of the face and the right arm and leg, as well as 
questionable aphasia. The deep tendon reflexes were 
equal on both sides. Babinski and Chaddock signs 
were suggestive on the right. The neck was not 
stiff. 

The white-cell count was 7100, with 83 per cent 
_ neutrophils. The hemoglobin was 11 gm. The urine 
showed a ++ test for albumin. The cerebrospinal 
fluid contained 200 red cells per cubic millimeter in 
one tube and 500 red cells in the other. 

The patient was given oxygen, Cedilanid and mer- 
curzanthin. The next day she developed dullness 
and almost absent breath sounds in the right middle 
and lower lobes, and the white-cell count increased 
to 16,100. An emergency bronchoscopy was done, 
and this increased the breath sounds and aeration 
temporarily although an obvious plug of secretion 
was not removed. Tracheal rales were soon heard 
over the entire chest. She became exhausted and 
unresponsive and died quietly two days after ad- 
mission. 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


DIFFERENTIAL D1aGNosis 


Dr. OciesBy Paut: May we start by seeing the 
x-ray films? 

Dr. StantEY M. Wyman: The huge heart de- 
scribed is seen to be essentially unchanged from the 
first observation until six months later. It is en- 
larged both to the right and to the left; the greater 
enlargement seems to be toward the right. There is 
a small quantity of fluid in both pleural spaces. The 
left oblique view shows the left main bronchus ele- 
vated, compressed and narrowed by what I take 
to be a huge left auricle. The right oblique view 
again shows a large left auricle. There is calcifica- 
tion of the aortic arch well over to the right. No 
note is made by fluoroscopy of calcification in the 
heart itself. I cannot see any on the film. Later 
films show the fluid in the right pleural space to have 
increased considerably five months after the first 
film. There is no very good evidence of enlargement 
of the region of the left ventricle. 

Dr. Paut: It would be very hard to make a diag- 
nosis of pulmonary infarction with a heart of that 
size, would it not? 

Dr. Wyman: Yes. 

Dr. Paut: Starting with the first admission, we 
have no reason to question the fact that this patient 
had had rheumatic fever in the past leading to severe 
rheumatic heart disease. The question is, What 
had changed the course from one of fairly good 
tolerance of effort to one of sudden appearance of 
congestive failure? Several things should be con- 
sidered. She may have developed auricular fibrilla- 
tion or flutter, or she may have had a reactivation 
of rheumatic fever or developed some other infec- 
tion, perhaps even bacterial endocarditis. A third 
possibility is that of pulmonary infarction. It is in- 
teresting that when she came in, she was in severe 
failure. The murmurs can be interpreted as indicat- 
ing mitral stenosis and marked mitral regurgita- 
tion; the question arises, What was the murmur in 
the right lower portion of the chest anteriorly over 
the liver area? That may have been the murmur of 
mitral regurgitation well heard in the right side of 
the chest because the left auricle extended so promi- 
nently to the right. Ordinarily, I suspect: that it is 
better heard posteriorly and in the axilla than an- 
teriorly. A less likely possibility is that it repre- 
sented the murmur of aortic stenosis. The splenic 
enlargement does not necessitate a diagnosis other 
than rheumatic heart disease and congestive failure. 
Occasionally, we see patients in congestive failure 
who do have palpable spleens, without other evi- 
dence of bacterial endocarditis. It should raise the 
possibility of bacterial endocarditis but does not. 
necessitate making that diagnosis. 

The electrocardiogram is consistent with mitral 
stenosis. The absence of anemia on the first ad- 
mission is of course some evidence against rheumatic 
activity and bacterial endocarditis. The patient 
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was considered on the first admission to have in- 
fection, not rheumatic in type, for she was given 
penicillin and did improve. It seems probable in 
view of the second admission that she actually had 
repeated episodes of pulmonary infarction, and 
following ligation of the femoral veins bilaterally she 
appears to have done well for a time. 

The first two admissions may therefore be ex- 
plained on the basis of severe rheumatic heart disease 
complicated by multiple pulmonary emboli. 

We do not need to go into the third admission, 
when a herniorrhaphy was performed, except to 
say that despite marked valvular disease, the 
patient showed good tolerance for major surgery. 
Nothing else is indicated in that note to show any 
new findings. 

The fourth admission is interesting. For the first 
time the patient complained of persistent fever, 
sweats and general malaise, and for the first time she 
was anemic. When she was admitted, she showed 
less evidence of failure than she had on previous 
admissions, and had no leukocytosis. There were no 
positive joint findings, although it is stated that 
there were joint pains, and no nodules, petechiae, 
clubbing of the fingers or weight loss were men- 
tioned. The pulse was not rapid. It is stated that 
repeated blood cultures were negative. She was in 
the hospital for sixteen days, so that there was a con- 
siderable period in which cultures could have been 
taken; apparently, they were negative or showed 
only contamination. 

She was sent home, presumably with a diagnosis 
of active rheumatic fever. I should think that she 
would not have been sent home had bacterial endo- 
carditis been seriously considered. No mention of 
treatment is made, but I gather that there was no 
other evidence of infection suggesting the need for 
chemotherapy. 

She did reasonably well during the intervening 
eight weeks. “Reasonably well” is to my mind a 
tribute to her heart, for with a heart of this size one 
would hardly expect the patient to do well, especially 
in view of the fact that in the previous six months, 
she had had four hospital admissions, two opera- 
tions and repeated pulmonary emboli. The fact 
that she did reasonably well suggests that there was 
no serious infection, particularly bacterial endo- 
carditis. There is no mention of new symptoms. 

Finally, she turned up in the hospital for two 
days with a terminal cerebrovascular accident of 
some type. Again, at this final admission we are 
not told that examination showed clubbing or 
petechiae or enlargement of the spleen. The anemia 
was, if anything, less than before. (Perhaps the 
patient was dehydrated.) Certainly, it does not ap- 
pear that she was more anemic. She finally suc- 
cumbed with pulmonary complications due to 
plugging of the right main bronchus. . 

I believe that the diagnoses until the fourth ad- 
mission were rheumatic heart disease, mitral stenosis 
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and regurgitation, possibly involvement of the aortic 
valve, quite possibly a functional tricuspid regurgi- 
tation and old pulmonary infarction. The ques- 
tion now arises, Was the fourth admission related 
to the final admission when she succumbed? It may 
have been, for she may have had subacute bacterial 
endocarditis on both occasions. A diagnosis of ac- 
tive rheumatic fever on the fourth admission and 
then bland embolism on the final admission do 
not necessarily bear any relation, however. So far 
as I know, there is no correlation between rheumatic 
activity and the incidence of fatal or nonfatal 
emboli from the left or right auricle. 

What is in favor of subacute bacterial endo- 
carditis? The history is classic: feverishness, sweats 
and malaise occurring insidiously, low-grade fever 
and joint pains (which raise the possibility of asso- 
ciated active rheumatic fever). Joint pains of a 
vague type are at times described in subacute bac- 
terial endocarditis without other clear evidence of 
rheumatic activity. The spleen was palpable, and 
there was a new murmur, as well as a basal systolic 
murmur not previously mentioned. It is possible 
that the murmur was a transmission from the Grade 
IV murmur described at the apex — it was loud 
enough to have been heard at the base. The absence 
of leukocytosis is not unusual in bacterial endo- 
carditis. Finally, one could explain the terminal 
episode as representing the tossing off of an em- 
bolus from the vegetations in the heart. There are 
certain things against that diagnosis, however. The 
first and most important is that during the eight- 
week period in which the patient went home fol- 
lowing the fourth admission, she apparently did 
quite well. I believe that if she had had bacterial 
endocarditis, she would have had a downhill course, 
at least sufficiently obvious to have deserved refer- 
ence to symptomatology. I also believe that she 
would have become more anemic rather than hav- 
ing the blood improve to the extent that it did. 
Repeated blood cultures were negative. Also on 
the final admission, the spleen was not palpable 
and appears to have grown somewhat in size rather 
than diminished. No weight loss is noted in the his- 
tory, and there was no clubbing of the fingers. Also 
somewhat against the diagnosis of bacterial endo- 
carditis is the fact that the patient had marked 
valvular disease. We more commonly associate bac-. 
terial endocarditis with moderate or mild valvular 
disease than with severe valvular disease. Finally, 
the combination of auricular fibrillation and bac- 
terial endocarditis in the same patient is not 
common. 

A few remarks about rheumatic fever itself are in- 
dicated. She was a known rheumatic patient, and 
rheumatic activity in an adult is probably more fre- 
quent than we appreciate. She did have a low- 
grade fever, of the type one expects more in rheu- 
matic fever than with subacute bacterial endo- 
carditis. She had joint pains and anemia. She also 
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improved to some extent in the hospital without 
chemotherapy, for she was sent home. I would not 
expect her to have improved significantly on bed 
rest if she had had bacterial endocarditis. To ex- 
plain the terminal episode, we must assume that she 
had an embolus from the left auricle, which was not 
related to the presence of active rheumatic fever. 

On reviewing the evidence I should say that we 
have more against the diagnosis of bacterial endo- 
carditis than for it. I should like therefore to make 
a diagnosis of chronic rheumatic heart disease, with 
mitral regurgitation and mitral stenosis. The pa- 
tient may have had aortic disease, but I cannot be 
sure from the evidence at hand. I would not be sur- 
prised if a functional tricuspid insufficiency was in- 
dicated by the presence of a dilated tricuspid ring, 
and believe her heart to have been large, with a big 
left auricle and evidence of old pulmonary infarcts, 
which may have been found as healed scars at post- 
mortem examination. I suspect that she had a ter- 
minal embolus from the left auricle to the left cere- 
bral hemisphere. I think that subacute bacterial 
endocarditis is less likely and shall put it as my 
second choice. 

Dr. Howarp B. Spracue: Would you entertain 
the possibility of adding an interauricular septal 
defect to explain the fact that she did so well for so 
long and also to explain the somewhat abnormal 
transmission of murmurs? 

Dr. Pau: I should think the course was con- 
sistent with severe rheumatic heart disease alone. 
The murmurs themselves were probably consistent 
with that diagnosis. 


CuinicaL D1aGNosEs 


Rheumatic heart disease, with mitral stenosis and 
regurgitation. 
Embolism of left middle cerebral artery. 


Dr. Paut’s DiaGnosEs 


Rheumatic heart disease, with mitral stenosis and 
regurgitation. 

Rheumatic endocarditis, chronic, aortic? 

Cardiac hypertrophy and dilatation, especially 
left auricle. 

Mural thrombus, left auricle. 

Pulmonary infarcts, healed. 

Cerebral embolus. 

Subacute bacterial endocarditis? 

Chronic passive congestion of spleen. 
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ANATOMICAL DIAGNOSES 


Rheumatic heart disease, with mitral stenosis and 
insufficiency. 

Mural thrombus, left auricle. 

Cerebral embolus, left middle cerebral artery. 

Endocarditis, chronic rheumatic, slight, aortic 
and tricuspid. 

Cardiac hypertrophy and dilatation, especially 
left auricle. 

Rheumatic endocarditis, chronic, aortic. 

Chronic passive congestion of spleen and liver. 

Renal infarcts, healed. 


PATHOLOGICAL DiscussION 


Dr. Tracy B. Matitory: At post-mortem exami- 
nation the heart was enormously dilated but not very 
much hypertrophied; it weighed 400 gm., which is 
perhaps 30 per cent above normal for a woman of 
this size. The cavity of the various chambers was 
estimated to contain about 100 cc. on the left and 
200 cc. on the right; the right auricle contained 300 
cc., and the left auricle 1000 cc. The mitral valve 
was severely stenotic and also probably showed 
regurgitation. There were only traces of rheumatic 
involvement on the aortic and tricuspid valves. I 
should think it doubtful if either of them was func- 
tionally inadequate. The lungs revealed com- 
paratively little evidence of chronic passive conges- 
tion. There was a scar of an old pulmonary infarct 
of considerable size. The kidneys likewise showed 
scars of old healed infarcts, and there was a fresh 
embolus in the middle cerebral artery, with softening 
of the left cerebral hemisphere. The source of the 
embolus was a large thrombus in the enormously 
dilated left auricle. 

Dr. Ricwarp J. CLark: What was the size of the 
spleen? 

Dr. Mattory: It weighed 275 gm. That is about 
an average weight for the spleen of chronic passive 
congestion and rheumatic heart disease. I doubt 
if it could have been palpated as described in the 
record. It is rare that a spleen less than 400 gm. 
can be felt. 

Dr. Ciark: Was there any positive evidence of 
active rheumatic infection? 

Dr. Matuory: None whatever, grossly or micro- 
scopically. 


An index of the diagnoses and discussers of the Case Records for 


the year 1947 will be found elsewhere in this issue of the Journal. 
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BearincG the date January 1, 1948, Number 1 of 
the two hundred and thirty-eighth volume of the 
New England Journal of Medicine will shortly make 
its New Year bow, one hundred and twenty years — 
less one month and nineteen days — after the first 
issue of the Boston Medical and Surgical Journal 
made its own debut. 

This does not mean, however, that February 19, 
1828, marked the beginning. The Boston Medical 
and Surgical Journal did not on that date spring 
into being fully edited, printed and proofread, like 
Athena from the brow of Zeus. Rather did it result 
from the happy union of two reputable journals of 
the day —the New England Journal of Medicine 
and Surgery and the Collateral Branches of Science, 
born in January, 1812, and the Boston Medical In- 
telligencer, which had appeared at weekly intervals 
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with perfect regularity from April 29, 1823, until 
February 12, 1828. 


These historic facts, probably of local interest. 


alone, have occasionally been published in our 
paper during the past century or so. The present 
juxtaposition of dates seems to warrant another 
casual allusion to them. Also, as a right of way must 
be maintained by the erection of a temporary barrier 
at established intervals, so must the Journal protect 
its obvious right to the distinction of being the oldest 
medical periodical in continuous existence by 
occasional reference to the fact. 

It is certainly the direct lineal descendant of the 
New England Journal of Medicine and Surgery and 
the Collateral Branches of Science that saw daylight 
one hundred and thirty-five years ago next month, 
and is thus senior by eleven years even to the 
venerable and esteemed London Lancet. 

Like the old (Boston) lady’s favorite brand of tea 
that “had a firm grip on the third water,” New 
England folk and New England institutions often 
move through their successive generations with a 
vigor apparently undiminished by the passage of 
time. 

So may it long continue to be with the New Eng- 
land Journal of Medicine that now, temporarily sus- 
pending its customary restraint, wishes a Happy 
New Year to its readers, its board, its publishers and 
its advertisers and particularly to the loyal office 
personnel that makes its continued appearance not 
only possible but probable. 


PANDORA’S BOX 
Two papers appearing elsewhere in this issue of 


the Journal call particular attention to the sinister __ 


role played by the human carrier in the transmission 
of infectious disease. This is no new idea; further 
evidence simply adds weight to facts already known 
or suspected and fastens onto the carrier more 
firmly his responsibility in this respect. 

Lemon, in his medical progress report ““The Nasal 
Carrier of Beta-Hemolytic Streptococci” presents a 
special indictment of this particular type of public 
enemy. Nasal carriers, according to studies of en- 
vironmental contamination made during the War 
by the Commission on Air-Borne Infection, dissem- 
inate at least one hundred times the number of or- 
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ganisms from the respiratory tract that carriers with 
pharyngeal implantation only are able to produce. 

The real offenders, these studies show, are the 
patients with clinical sinus disease, “‘seeding”’ their 
environments with as many as eleven million 
pathogenic micro-organisms at one nose blow! As 
further evidence of the distinction between nasal 
and mere pharyngeal carriers, one investigator 
found that cultures from the hand washings of 
pharyngeal carriers yielded an average of 4700 
streptococci per test, and those from the nasal car- 
riers an average of 790,000. The nasal carrier state, 
however, tends to be shorter than the more chronic 
pharyngeal carrier state. 

Clifford, discussing epidemic diarrhea of the new- 
born in a paper read before the Massachusetts 
Medical Society, in May, 1947, shows that human 
carelessness, combined with poor and crowded hos- 
pital conditions, is the most important factor in the 
spread of this lethal infection. It is a disease that 
has followed in the wake of prosperity and the in- 
creased demand for hospitalization for obstetric 
care — a demand with which the available facilities 


have been unable to keep pace. It is a scourge of the 


innocent that lends substance to serious considera- 
tion of a return to home deliveries and the exclusive 
hospital isolation of mother and infant together. 

A British experience along similar lines was made 
the subject of recent editorial comment in the 
Journal.’ In a crowded hospital nursery in England, 
a staphylococcus giving rise to outbreaks of pemphi- 
gus neonatorum and conjunctivitis showed its high- 
est environmental incidence in the noses of the 
nursing staff. 

Rivers,? in the Cutter Lecture delivered at the 
Harvard Medical School in April, 1947, shows, 
among other things, how dangerously we may con- 


_ taminate our environment with fecal material. As 


an example an infant infected with hookworm was 
kept on a small cotton blanket for twenty-four 
hours, with no apparent fecal contamination result- 
ing. At the end of five days, however, 20,000 infec- 
tive hookworm larvae were obtained from the 
blanket. 

And so each of us goes his separate way, each at 
times sowing the seeds of disease throughout his 
environment in proportion to his opportunities, his 
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ignorance, his carelessness and his lack of conscience. 
Most diseases cannot be eradicated and the amelio- 
ration of their ravages, as Rivers suggests, may per- 
haps rest finally in a happy and harmless state of 
mutual symbiosis between parasite and host. This 
is a state, however, gradually to be attained with 
each group of infective organisms. It does not pre- 
clude a continuing and increasing vigilance over 
eating habits, places and utensils; pocket hand- 
kerchiefs and their proper use; face towels and 
toothbrush holders; and. doorknobs, faucet handles 
and all the various objects upon which we so 
casually deposit our invisible agents of destruction. 

So long as these are the facts it behooves us all 
to maintain a certain degree of physiologic reserve 
and to practice keeping at least our noses out of 
other people’s business. 


REFERENCES 
1. Raiediel. Epidemiology of neonatal skin infection. New En 
Med. 237:528, 1947. 


2. Rivers, a rtain public health aspects of infectious disease. 
New Eng. J. Med. (in press). 


THE MASSACHUSETTS MEDICAL SOCIETY 
AND THE BOSTON MEDICAL LIBRARY 


Last February the Council of the Massachusetts 
Medical Society, realizing the great value of the 
Boston Medical Library to the entire medical pro- 
fession of Massachusetts, and recognizing its need 
of increased income if it is to continue its services, 
graciously agreed to take a substantial part in its 
support. It agreed to allocate $5.00 from the dues 
of each member to the Library annually. 

In return the Library has created a new type of 
membership to be known as “Massachusetts Medical 
Society Members,” and has invited the Council to 
elect four members to the Board of Trustees, and 
will offer generous privileges to these new members. 

This annual contribution will increase the income 
of the Library by about $25,000. This will allow 
the Library to carry out its plan to expand its serv- 
ices by increasing its personnel, offering eventual 
delivery service of books and pamphlets to its fellows 
and members, increasing its file of periodicals and 
enlarging and making more available its collection 
of books. 

The fellows of the Library now pay $15.00 a year 
in dues; with the smaller dues of the various classes 
of members this constitutes a considerable source of 
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income. Some fellows may mistakenly believe that 
with the additional increase from the Massachusetts 
Medical Society members their dues will no longer 
be required. The combined income from the 
Library’s investments and dues and the Massachu- 
setts Medical Society members will just about carry 
the contemplated increase in services, leaving noth- 
ing over for the very necessary completion of seven 
unfinished tiers of stacks, the refurnishing of Holmes, 
Sprague and Ware halls and the completion of the 
also unfinished Periodical Room. If money is bor- 
rowed for these structural changes (and they are 
necessary if the Library is to fulfill its mission) it is 
evident that not only all this income but more will 
be necessary. It follows, then, not only that all 
fellows must retain their membership but also that 
more must be acquired. 

The fellows constitute the legal corporation of the 
Library, control its assets and real estate and elect 
its officers. When funds are obtained to refurnish 
parts of the building it is planned to set aside cer- 
tain rooms for the exclusive use of the fellows. To 
be a fellow of the Boston Medical Library will 
continue to be a real distinction. 


SUBSCRIPTION RATE INCREASES 
The New England Journal of Medicine, after 


twenty-seven years without an increase in sub- 
scription rate, finds it necessary at last to pass on 
to its subscribers part of the growing cost of pub- 
lication. After January 1, 1948, the regular sub- 
scription rate will be $7.00 per annum. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


CONSULTATION CLINICS FOR CRIPPLED 
CHILDREN IN MASSACHUSETTS UNDER 
THE PROVISIONS OF THE SOCIAL 
SECURITY ACT 


Cuinic Date Curnic ConsuLTANT 
Salem anuary 5 Paul W. Hugenberger 
Haverhill anuary 7 William T. Green 
Brockton January 8 George W. Van Gorder 
Lowell anuary 9 Albert H. Brewster 
Greenfield anuary 12 Charles L. Sturdevant 
Gardner anuary 13 Carter R. Rowe 
Worcester anuary 16 ee W. O’Meara 
Fall River anuary 19 avid S. Grice 
Springfield anuary 20 Garry deN. Hough, Jr. 
Pittsfield anuary 21 Frank A. Slowick 
Hyannis anuary 22 Paul L. Norton 


Physicians referring new patients to clinics should get in 
touch with the district health officer to make appointments. 
Patients are seen by appointment only. 
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NOTICES 


JOSEPH H. PRATT 

DIAGNOSTIC HOSPITAL 
Bennet Street, Boston 
Lecture Hall, 9-10 a.m. 


MepicaL CONFERENCE PRoGRAM 
Wednesday, January 7 — Histochemical Studies of Blood and 
one Marrow. Dr. Jack Rheingold. 
9 — Carcinoma of the Prostate. Dr. George 
. Smith. 
Wednesday, January 14 — Pediatric Clinicopathological Con- 
ference. Drs. | fe M. Baty and H. E. MacMahon. 
Friday, January 16 — Diagnosis of Thyroid Deficiency and 
the Use of Thyroid Hormone Therapy in Infants, 
Children and Adolescents. Dr. Nathan B. Talbot. 
Wednesday, January 21 — Recurrent Spontaneous Pneumo- 
thoraces and Their Surgical Treatment. Dr. Francis 
M. Woods. 
Friday, January 23 — Rheumatic Fever from the Epidemio- 


logical and Preventive Points of View. Dr. David 
Rutstein. 

Wednesday,  ygeld 28 — The Tuberculoid Structure. Dr. 
Francis M. Thurmon. 


Friday, January 30 — The Clinical Significance of Various 
ypes of Peripheral Neuritis. Dr. D. Denny-Brown. 

On Tuesday and Thursday mornings from 9:00 to 10:00, 
Dr. S. J. Thannhauser will give medical clinics on hospital 
cases. On the second and fourth Friday afternoons of each 
month, therapeutic conferences will be held from 2:00 to 
4:00 with round-table discussion, Dr. R. P. McCombs, 
moderator; Dr. Merrill Sosman will conduct x-ray confer- 
ences from 4:00 to 6:00. On Saturday mornings from 9:00 
to 10:00 clinics will be given by Dr. William Dameshek. 
Medical rounds are conducted each weekday except Saturday 
by members of the staff from 12:00 to 1:00. 

All exercises are open to the medical profession. 


TUFTS ALPHA OMEGA ALPHA 


The Tufts chapter of the Alpha Omega Alpha will meet 
at the Boston Medical Library, 8 Fenway, on Wednesday, 
seneer 7, at 8 p.m. Dr. Siegfried J. Thannhauser and 

r. H. Edward MacMahon will conduct a clinicopathological 
conference. 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 


The monthly clinical conference and meeting of the staff 
of the New England Hospital for Women and Children will 
be held on Thursday, January 8, at 7:15 p.m. in the class- 
room of the Nurses’ Residence. The subject, “Subarachnoid 
Hemorrhage,” with a case presentation, will be discussed by 
Dr. Edith D. Stanley. Dr. Eleanor E. Cowan will be chairman. 

Since this is the annual meeting, a full attendance is 
requested. The change of date from January 1 to January 8 
should be noted. . 


CONFERENCE ON NORMAL AND PATHOLOGIC 
PHYSIOLOGY OF PREGNANCY 


The Committee on Human Reproduction of the National 
Research Council, in behalf of the National Committee on 
Maternal Health, will sponsor a conference on the normal 
and pathologic physiology of pregnancy. The chairman will 
be Dr. Earl T. Engle, assisted by Dr. Deborah C. Leary, 
of the National Research Council. Morning and afternoon 
sessions will be held at the Hotel Pennsylvania on January 
30 and 31. 

Among those participating in the four sessions are Drs. 
Arthur T. Hertig, Don Wayne Fawcett, George Van S. 
Smith and Foster Kellogg and Mrs. Bertha S. Burke. 


(Notices continued on page x1) 
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